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CHAPTER 4
ENVIRONMENTAL CONSEQUENCES

4.1 INTRODUCTION

This chapter presents the likely direct, indirect, and cumulative impacts on the
human and natural environment that could occur from implementing the
alternatives presented in Chapter 2, Alternatives. This chapter is organized by
topic, similar to Chapter 3, Affected Environment. Each topic area includes a
method of analysis section that identifies indicators, methods, and assumptions;
a summary of effects common to all alternatives; and an analysis of impacts for
each of the four alternatives. Separate sections describing cumulative impacts
and irretrievable or irreversible commitment of resources are presented at the
end of the chapter.

Many management actions proposed in Chapter 2 are planning-level decisions
and do not result in direct, on-the-ground changes. However, by planning for
uses on BLM-administered surface estate and federal mineral estate during the
20-year planning horizon, the analysis focuses on impacts that could eventually
result in on-the-ground changes. Federal mineral estate includes BLM-
administered federal minerals that occur beneath surface estate managed by the
BLM, as well as beneath surface estate within state or private jurisdiction
(known as split-estate lands). Impacts for some resources or resource uses,
such as recreation and motorized use, could be confined to the BLM-
administered surface estate. Other impacts, such as energy and minerals and
requirements to protect special status species and cultural resources from such
activity, could apply to all BLM-administered federal mineral estate. Some BLM
management actions may affect only certain resources and alternatives. This
impact analysis identifies impacts that may enhance or improve a resource as a
result of management actions, as well as those impacts that have the potential to
deteriorate a resource. However, the evaluations are confined to the actions
that have direct, immediate, and more prominent effects. If an activity or action
is not addressed in a given section, no impacts are expected, or the impact is
expected to be negligible based on professional judgment.
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4. Environmental Consequences (Introduction)

4.1.1

The BLM manages public lands for multiple uses in accordance with the FLPMA.
Land use decisions are made to protect the resources while allowing for
different uses of those resources, such as energy and mineral development,
recreation, and livestock grazing. When there are conflicts among resource uses
or when a land use activity could result in unacceptable or irreversible impacts
on the environment, the BLM may restrict or prohibit some land uses in specific
areas. To ensure that the BLM meets its mandate of multiple use in land
management actions, the impacts of the alternatives on resource users are
identified and assessed as part of the planning process. The projected impacts
on land use activities and the associated environmental impacts of land uses are
characterized and evaluated for each of the alternatives.

Impact analysis is a cause-and-effect process. The detailed impact analyses and
conclusions are based on the BLM planning team’s knowledge of resources and
the project area; reviews of existing literature; and information provided by
experts in the BLM, other agencies, interest groups, and concerned citizens. The
baseline used for the impact analysis is the current condition or situation, as
described in Chapter 3, Affected Environment. Impacts on resources and
resource uses are analyzed and discussed in detail commensurate with
resources issues and concerns identified throughout the process. At times,
impacts are described using ranges of potential impacts or in qualitative terms.

Analytical Assumptions

Several assumptions were made to facilitate the analysis of the projected
impacts. These assumptions set guidelines and provide reasonably foreseeable
projected levels of development that would occur within the GJFO during the
planning period. These assumptions should not be interpreted as constraining or
redefining the management objectives and actions proposed for each alternative,
as described in Chapter 2. The following general assumptions apply to all
resource categories. Any specific resource assumptions are provided in the
methods of analysis section for that resource.

o Sufficient funding and personnel will be available for implementing
the final decision.

e Implementing actions from any of the RMP alternatives will be in
compliance with all valid existing rights, federal regulations, BLM
policies, and other requirements.

e Implementation-level actions necessary to execute the land use
plan-level decisions in this RMP will be subject to further
environmental review, including NEPA, as appropriate. The RMP/EIS
may support future implementation decisions such as the issuance
of leases for fluid minerals such as oil, gas, and geothermal
resources. The RMP/EIS does support implementation-level route
designations in the GJFO decision area.
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The GJFO Reasonably Foreseeable Development Scenario (BLM
2012a), based on federal minerals and without any development
restrictions, estimated that up to 2,108 horizontal shale wells and
up to 1,831 combined conventional/directional wells could be drilled
on BLM-administered mineral estate within the decision area during
the planning period. The anticipated short-term disturbance for the
drilling, road construction, and pipeline installation is approximately
2,700 acres for shale development and 6,700 acres for conventional
development. The long-term disturbance associated with operation
of the new producing exploratory and development wells will be
approximately 1,046 acres for shale development and 2,092 acres
for conventional development. Actual acres of disturbance could
differ from these estimates as a result of advances in technology,
changing industry needs, and site-specific measures employed to
protect resources.

A total of approximately 700 wells have been drilled on federal
mineral estate in the planning area. The maximum number of federal
wells drilled in a year in the planning area is 39 and the average
number of federal wells drilled annually over the past 20 years is | I.
The BLM expects development will continue over the life of this
plan at a level somewhere between these historical development
levels and the RFD projection scenario. A scenario was developed
using these historical numbers and the RFD development rates to
determine a range of alternatives. For Alternatives A and C, the 20-
year historical average rate of || wells per year was extrapolated to
220 for the planning period. For Alternative B, the historical
maximum rate of 39 wells per year was extrapolated to 780 wells
for the planning period. For Alternative D, the RFD well count of
approximately 4,000 wells for the planning period is used.

Direct and indirect impacts of implementing the RMP will primarily
occur on the public lands administered by the GJFO.

Local climate patterns of historic record and related conditions for
plant growth will continue.

In the future, as tools for predicting climate changes in a
management area improve and changes in climate affect resources
and necessitate changes in how resources are managed, the BLM
may reevaluate decisions made as part of this planning process and
adjust management accordingly.

Appropriate maintenance will be carried out to maintain the
functional capability of all developments.

The discussion of impacts is based on the best available data.
Knowledge of the planning area and professional judgment, based on
observation and analysis of conditions and responses in similar
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areas, are used to infer environmental impacts where data are
limited.

e Stipulations will apply, where appropriate, to all surface-disturbing
activities (and occupancy) associated with land use authorizations,
permits, and leases issued on BLM-administered lands. The BLM
administers 1,061,400 surface acres within the decision area.
Stipulations also apply to fluid mineral leasing on lands overlying
federal mineral estate, which includes federal mineral estate
underlying BLM-administered lands, privately owned lands, and
state-owned lands. There are 1,231,200 acres of federal mineral
estate within the decision area. Since the Draft RMP/EIS was
published, the BLM Colorado has developed statewide stipulations
for fluid mineral leasing in accordance with BLM IM 2010-117, Oil
and Gas Leasing Reform — Land Use Planning and Lease Parcel
Reviews. Statewide stipulations with corresponding stipulations
specific to the GJFO that were analyzed in the Draft RMP/EIS have
been incorporated into the Proposed RMP (Alternative B) of the
Final EIS. Statewide stipulations (denoted with all capital letters; see
Appendix B) will be applied to all surface-disturbing activities (and
occupancy) associated with land use authorizations, permits, and
leases issued on BLM-administered lands, just as GJFO stipulations.
Because the statewide stipulations cover the same resources as the
stipulations presented and analyzed in the Draft RMP/EIS, there
would be no additional or different impact. Buffers for the statewide
stipulation HYDROLOGY RIVER NSO CO is slightly different from
its counterpart that was analyzed in the Draft RMP/EIS (NSO-I:
Major River Corridors). The different buffer distance was
considered within the range of alternatives. A |,312-foot buffer for
HYDROLOGY RIVER NSO CO is less than the buffer for NSO-|:
Major River Corridors that was considered in Alternative B.

e Data from geographic information systems (GIS) have been used in
developing acreage calculations and for generating many of the
figures in Appendix A. Calculations are dependent upon the quality
and availability of data and most calculations in this RMP are
rounded to the nearest 100 acres. Given the scale of the analysis,
the compatibility constraints between datasets, and lack of data for
some resources, all calculations are approximate and serve for
comparison and analytic purposes only. Likewise, the figures in
Appendix A are provided for illustrative purposes and subject to the
limitations discussed above. The BLM may receive additional GIS
data; therefore, acreages may be recalculated and revised at a later
date.
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4.1.2 General Methodology for Analyzing Impacts
Potential impacts or effects are described in terms of type, context, duration,
and intensity, which are generally defined as follows:

e Type of Impact — Because types of impacts can be interpreted
differently by different people, this chapter does not differentiate
between beneficial and adverse impacts (except in cases where such
characterization is required by law, regulation, or policy). The
presentation of impacts for key planning issues is intended to
provide the BLM decision maker and reader with an understanding
of the multiple use tradeoffs associated with each alternative.

e Context — Context describes the area or location (site-specific, local,
planning area-wide, or regional) in which the impact would occur.
Site-specific impacts would occur at the location of the action, local
impacts would occur within the general vicinity of the action area,
planning area-wide impacts would affect a greater portion of the
field office, and regional impacts would extend beyond the planning
area boundaries.

e Duration — Duration describes the length of time an effect would
occur, either short term or long term. Short term is defined as
anticipated to begin and end within the first five years after the
action is implemented. Long term is defined as lasting beyond five
years to the end of or beyond the 20-year planning time frame
addressed in the RMP.

e Intensity — Rather than categorize impacts by intensity (e.g., major,
moderate, and minor) this analysis discusses impacts using
quantitative data wherever possible.

e Direct and Indirect Impacts - Direct impacts are caused by an action
or implementation of an alternative and occur at the same time and
place. Indirect impacts result from implementing an action or
alternative but usually occur later in time or are removed in
distance and are reasonably certain to occur.

e Cumulative Impacts — Cumulative impacts are described in the
Cumulative Impacts section of this chapter. Cumulative impacts are
the direct and indirect effects of a proposed project alternative’s
incremental impacts when they are added to other past, present,
and reasonably foreseeable actions, regardless of who carries out
the action (40 CFR Part 1508.7). The list of actions used for
cumulative impact analysis is provided in Section 4.2.2, Past,
Present, and Reasonably Foreseeable Future Actions.

For ease of reading, impacts presented are direct, long term, and occur within
the larger planning area unless they are noted as indirect, short-
term/temporary, or localized. Analysis shown under Alternative A may be
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4.1.3

referenced in the other alternatives with such statements as “impacts would be
the same as, or similar to, Alternative A” or “impacts would be the same as
Alternative A, except for . ..” as applicable.

Irreversible and irretrievable commitment of resources is discussed in Section
4.8, Irreversible and Irretrievable Commitment of Resources. Irreversible
commitments of resources result from actions in which resources are
considered permanently changed. Irretrievable commitments of resources result
from actions in which resources are considered permanently lost.

Incomplete or Unavailable Information

The Council on Environmental Quality (CEQ) established implementing
regulations for NEPA, requiring that a federal agency identify relevant
information that may be incomplete or unavailable for an evaluation of
reasonably foreseeable significant adverse effects in an EIS (40 CFR 1502.22). If
the information is essential to a reasoned choice among alternatives, it must be
included or addressed in an EIS. Knowledge and information is, and would
always be, incomplete, particularly with infinitely complex ecosystems
considered at various scales.

The best available information pertinent to the decisions to be made was used
in developing the RMP. Considerable effort has been taken to acquire and
convert resource data into digital format for use in the RMP-both from BLM and
outside sources.

Certain information was incomplete for use in developing this plan because
inventories are not complete. Some of the major types of data that are
incomplete include the following:

e Field inventory of soils and water conditions
e Field inventory of vegetation composition

e Field inventory of wildlife and special status species occurrence and
condition

e Field inventories for cultural and paleontological resources

For these resources, estimates were made concerning the number, type, and
significance of these resources based on previous surveys and existing
knowledge. In addition, some impacts cannot be quantified given the proposed
management actions. Where this gap occurs, impacts are projected in qualitative
terms or, in some instances, are described as unknown. Subsequent project-
level analysis will provide the opportunity to collect and examine site-specific
inventory data required to determine appropriate application of RMP-level
guidance. In addition, ongoing inventory efforts by BLM and other agencies in
the planning area continue to update and refine information used to implement
this plan.
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4.2 CUMULATIVE IMPACTS

4.2.1

Cumulative impacts are effects on the environment that result from the impact
of implementing any one of the RMP alternatives in combination with other
reasonably foreseeable actions outside the scope of this plan, either within the
planning area or adjacent to it. Cumulative impact analysis is required by CEQ
regulations because environmental conditions result from many different factors
that act together. The total effect of any single action cannot be determined by
considering it in isolation, but must be determined by considering the likely
result of that action in conjunction with many others. Evaluation of potential
impacts considers incremental impacts that could occur from the proposed
project, as well as impacts from past, present, and reasonably foreseeable future
actions. Management actions could be influenced by activities and conditions on
adjacent public and non-public lands beyond the planning area boundary;
therefore, assessment data and information could span multiple scales, land
ownerships, and jurisdictions. These assessments involve determinations that
often are complex and, to some degree, subjective.

Cumulative Analysis Methodology

The cumulative impacts discussion that follows considers the alternatives in the
context of the broader human environment—specifically, actions that occur
outside the scope and geographic area covered by the RMP. Cumulative impact
analysis is limited to important issues of national, regional, or local significance;
therefore, not all resources identified for the direct and indirect impact analysis
in this EIS are analyzed for cumulative impacts.

Because of the programmatic nature of an RMP and cumulative assessment, the
analysis tends to be broad and generalized to address potential effects that
could occur from a reasonably foreseeable management scenario combined with
other reasonably foreseeable activities or projects. Consequently, this
assessment is primarily qualitative for most resources because of lack of detailed
information that would result from project-level decisions and other activities
or projects. Quantitative information is used whenever available and as
appropriate to portray the magnitude of an impact. The analysis assesses the
magnitude of cumulative impacts by comparing the environment in its baseline
condition with the expected impacts of the alternatives and other actions in the
same geographic area. The magnitude of an impact is determined through a
comparison of anticipated conditions against the naturally occurring baseline as
depicted in the affected environment (see Chapter 3) or the long-term
sustainability of a resource or social system.

The following factors were considered in this cumulative impact assessment:

e Federal, nonfederal, and private actions

e Potential for synergistic effects or synergistic interaction among or
between effects

e Potential for effects to cross political and administrative boundaries
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4.2.2

e Other spatial and temporal characteristics of each affected resource

e Comparative scale of cumulative impacts across alternatives

Temporal and spatial boundaries used in the cumulative analysis are developed
on the basis of resources of concern and actions that might contribute to an
impact. The baseline date for the cumulative impacts analysis is 2010. The
temporal scope of this analysis is the life of the RMP, which encompasses a 20-
year planning period.

Spatial boundaries vary and are larger for resources that are mobile or migrate
(e.g., elk populations) compared with stationary resources. Occasionally, spatial
boundaries could be contained within the planning area boundaries or an area
within the planning area. Spatial boundaries were developed to facilitate the
analysis and are included under the appropriate resource section heading.

Past, Present, and Reasonably Foreseeable Future Actions

Past, present, and reasonably foreseeable future actions are considered in the
analysis to identify whether and to what extent the environment has been
degraded or enhanced, whether ongoing activities are causing impacts, and
trends for activities in and impacts on the area. Projects and activities are
evaluated on the basis of proximity, connection to the same environmental
systems, potential for subsequent impacts or activity, similar impacts, the
likelihood a project will occur, and whether the project is reasonably
foreseeable.

Projects and activities considered in the cumulative analysis were identified
through meetings held with cooperators and BLM employees with local
knowledge of the area. Each was asked to provide information on the most
influential past, present, or reasonably foreseeable future actions. Additional
information was obtained through discussions with agency officials and review of
publicly available materials and Web sites.

Effects of past actions and activities are manifested in the current condition of
the resources, as described in the affected environment (see Chapter 3).
Reasonably foreseeable future actions are actions that have been committed to
or known proposals that could take place within the 20-year planning period.

Reasonably foreseeable future action scenarios are projections made to predict
future impacts—they are not actual planning decisions or resource
commitments. Projections, which have been developed for analytical purposes
only, are based on current conditions and trends and represent a best
professional estimate. Unforeseen changes in factors such as economics,
demand, and federal, state, and local laws and policies could result in different
outcomes than those projected in this analysis.

4.8
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Other potential future actions have been considered and eliminated from
further analysis because there is a small likelihood these actions would be
pursued and implemented within the life of the plan or because so little is
known about the potential action that formulating an analysis of impacts is
premature. In addition, potential future actions protective of the environment
(such as new potential threatened or endangered species listings or regulations
related to fugitive dust emissions) have less likelihood of creating major
environmental consequences alone, or in combination with this planning effort.
Federal actions such as species listing would require BLM to reconsider
decisions created from this plan because the consultations and relative impacts
might no longer be appropriate. These potential future actions may have greater
capacity to affect resource uses within the planning area; however, until more
information is developed, no reasonable estimation of impacts could be
developed.

Data on the precise locations and overall extent of resources within the
planning area are considerable, although the information varies according to
resource type and locale. Furthermore, understanding of the impacts on and the
interplay among these resources is evolving. As knowledge improves,
management measures (adaptive or otherwise) would be considered to reduce
potential cumulative impacts in accordance with law, regulations, and the final
RMP.

Projects and activities identified as having the greatest likelihood to generate
potential cumulative impacts when added to the RMP alternatives are displayed
in Table 4-1, Past, Present, and Reasonably Foreseeable Projects, Plans, or
Actions that Make up the Cumulative Impact Scenario.

Table 4-1

Past, Present, and Reasonably Foreseeable Projects, Plans, or

Actions that Make up the Cumulative Impact Scenario

Human Actions

Energy and
minerals
development

Summary. Most oil and gas development on BLM-administered lands within the
planning area has in the DeBeque/Collbran area and near the Utah border.
Numerous mining claims exist, but the only significant mining activity is associated
with past and current uranium/vanadium mining claims and coal mining. Several small
individual placer mining claims exist along the Dolores River, and a large group of
recently staked uranium mining claims exist on BLM-administered lands in the GJFO,
Uncompahgre Field Office, and Moab Field Office. As such, additional mining and oil
and gas development is expected.

Alabaster/Gypsum. Historically there has been one small-scale surface mining
operation south of Gateway along Highway [41. There are no active operations
underway (BLM 2010d).

Copper. As of January 2011, there is one Notice of Intent on file for collection of
hand specimen quality copper minerals (azurite and malachite) from an existing
underground mine. Copper was also produced from some of the historic
uranium/vanadium mines in the Uravan mineral belt within the GJFO (BLM 2010d).
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Table 4-1
Past, Present, and Reasonably Foreseeable Projects, Plans, or
Actions that Make up the Cumulative Impact Scenario

Human Actions

Coal. Until recently, there was one active underground coal mine operating within
the GJFO along Highway 139 in the Book Cliffs. They have stopped operations until a
Lease Modification is processed. Leasing for another larger underground coal mine is
going through the NEPA/permitting process with an estimated Record of Decision
sometime in the next few years

Potash. There is a potential undefined potash resource underneath Sinbad Valley,
and, in 2008, a company expressed interest in exploring the area for potential
development via solution mining. Prior to 2008 there had been no exploration
activity for potash within the planning area (BLM 2010d).

Mineral material sales. There are two active commercial sand and gravel operations
and three common use areas identified for disposal of bentonite clay, adobe fill, and
red gravel via over-the-counter permit sales. Three common areas were closed due
to potential impacts on cultural resources and a new NCA designation (BLM 2010d).
Gravel mining on private lands in and surrounding the planning area is very common.
As these resources are depleted on private lands, it is expected that demand for
mining public lands will increase. There is an existing clay mine (Little Park Road
community pit) that has a high occurrence potential, while there is moderate
potential for clay development in other parts of the planning area.

Oil shale development. There are no active or proposed oil shale projects as of March
201 1. A Final EIS was completed and a ROD was issued in November 2008, amending
the 1987 RMP to make lands available for oil shale leasing. Leases have not yet been
issued. A NEPA analysis would be conducted prior to lease issuance (BLM 2010d).
These decisions are currently being revisited by the BLM in a programmatic planning
process and any additional decisions will be adopted by this RMP, as applicable.

Renewable energy development. The BLM has authorized meteorological towers to
test wind energy potential in the field office near Palisade. Potential exists for future
geothermal, solar, and wind energy development on or off of BLM-administered lands
in or surrounding the planning area.

Uncompahgre Basin (1989) and San Juan/San Miguel (1985) RMPs and Oil and Gas
Leasing Amendment (1991). These documents provide for mineral development on
the Uncompahgre BLM Field Office and are currently being revised in a new RMP
planning effort.

Moab Field Office RMP (2008). This RMP provides for mineral development on the
BLM Moab Field Office

White River Field Office RMP (1996) and Oil and Gas amendment. The amendment
addresses potential oil and gas exploration and development activities within the 1.5
million acres managed by the White River Field Office.

Glenwood Springs RMP Qil and Gas Leasing Amendment (1999) (Now Colorado
River Valley Field Office). The amendment evaluates the impacts of oil and gas leasing
and development on BLM-administered lands and federally owned mineral estate
under private lands in the Glenwood Springs Planning Area.
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Table 4-1

Past, Present, and Reasonably Foreseeable Projects, Plans, or

Actions that Make up the Cumulative Impact Scenario

Human Actions

Grand Junction Field Office Reasonably Foreseeable Development Scenario (2012).
This document summarizes existing fluid minerals development activities on the field
office and gives a future development scenario based on unconstrained development.

Grand Junction Field Office Mineral Potential Report (2010). Looks at all minerals (non-
oil and gas) in the field office and gives a 20-year prediction of development potential.

Grand Mesa, Uncompahgre, and Gunnison National Forests (1993). Final Oil and Gas
Leasing EIS and Record of Decision evaluate the potential effects of alternative
programs for oil and gas leasing on the Grand Mesa, Uncompahgre, and Gunnison
National Forests.

White River National Forest Oil and Gas Amendment. The White River National
Forest issued its current oil and gas leasing availability decision in 1993 (Oil and Gas
Leasing Final Environmental Impact Statement and Record of Decision). Since 1993,
information and circumstances considered for that decision have changed, including
the White River National Forest issuance of a revised Land and Resource
Management Plan, technological advances in oil and gas exploration and development
that expand development potential of previously noneconomic resources, and
increased level of projected oil and gas development potential activities on the
Forest. The White River National Forest plans to prepare an EIS to disclose the
environmental effects from oil and gas leasing.

Orchard Il Master Development Plan (2007). EnCana Oil and Gas (USA), Inc. is
proposing a multi-year program of oil and gas development on approximately 12,067
acres of public, split estate, and private lands located southeast of the town of
DeBeque.

EnCana Oil and Gas (USA), Rulison Area Oil and Gas Development (2007). EnCana
proposes to develop oil and gas resources in an area of approximately 1,885 acres of
federal, private, and split-estate lands located southwest of Rifle in Garfield County.

Black Hills Western Properties Exploratory Proposal (2012). This project is in the
planning phase, and a decision is expected in the near future. It could authorize
drilling of 24 wells on 12 pads over a three-year period.

Whitewater Master Development Plan. This project is in the planning phase, and a
decision is expected in the near future. It would authorize development of oil/gas on
multiple well pads.

The Breaks Exploratory Proposal. This proposal is in the early planning stages for
leases east and west of Highway 65, south of Mesa.

Cedar Bench Master Development Plan. This project is in pre-planning (exploration)
stages of existing unit re-vitalization using new technology.

Mesa County Mineral and Energy Resources Master Plan (201 1). This plan identifies
known energy resources and opportunities in Mesa County and recommends policies
to guide regulation and development.

TransWest Express Transmission Project Proposal EIS (in progress). This proposed
project is a high-voltage, direct current regional electric transmission system
proposed by TransWest Express LLC. The project would deliver renewable energy
produced in Wyoming to the Desert Southwest region (California, Nevada, Arizona).
The Preferred Alternative does not enter the GJFO Planning Area, but other
alternatives do.
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Table 4-1

Past, Present, and Reasonably Foreseeable Projects, Plans, or

Actions that Make up the Cumulative Impact Scenario

Human Actions

Vegetation
Management

Forestry. Past, current, and foreseeable forestry uses in the project area include
personal and commercial harvest of pinyon and juniper fuel wood, poles and posts
for fence building, wildings (live trees), and Christmas trees.

Vegetation treatments. Mechanical treatments of vegetation (e.g., chaining,
rollerchops, Dixie-harrow, drill seeding, hydro-axing, brush mowing) were very
common in the past on public and private rangelands in the planning area. These
treatments and maintenance of these vegetation treatments are still fairly common
and will likely continue. In addition, manual, biological, and mechanical treatments of
large woody invasive species such as tamarisk (Tamarix sp.) and Russian-Olive
(Elaeagnus angustifolia) have occurred in the riparian areas of rivers and streams and
this type of restoration work is likely to continue in the foreseeable future.

Sage-Grouse habitat. Implementation of conservation and recovery plans for Sage-
Grouse within the planning area includes active management techniques to improve
habitat quality for Sage-Grouse, maintain or increase management unit populations,
and maintain or increase Sage-Grouse numbers.

Hazardous fuels reduction. Fuels treatments, including prescribed fires, chemical,
biological, and mechanical treatment, and seeding, would likely continue and
potentially increase in the future.

Biomass. Future forestry use of woody biomass for energy production could occur.

Livestock grazing

Livestock grazing has a long history in the region. Generally, livestock use has
decreased over the past 100 years. Grazing in portions of the Cumulative Impacts
Analysis Area has either remained stable or declined in the recent past, and demand
on BLM-administered lands has remained stable in the last 10 years. Approximately
978,600 acres of BLM-administered lands are open to grazing within grazing
allotment boundaries and are managed by the GJFO in accordance with the 1987
RMP. Some allotments within the planning area are managed by other field offices,
while the GJFO manages portions of allotments that are within other field offices.
Total active preference (permitted use) is 63,859 AUMs, with an additional 24,344
AUMs in suspension. The majority of the allotments are used for grazing cattle (99
percent), primarily cow/calf operations. The authorization of both sheep and cattle
use occurs on only two allotments (| percent). Two allotments also include a small
amount of horse use. Grazing on private lands within the Cumulative Impact Analysis
Area (CIAA) is expected to remain stable or slightly decrease as residential
development increases.

Recreation and
visitor use

Colorado’s population has grown significantly in the past 10 years, and an increasing
number of people are living near or seeking local public lands for a diversity of
recreational opportunities characterized by the “mountain resort or outdoor
lifestyle.” The primary recreational activities in the GJFO are motorized vehicle
touring, big and small game hunting, backpacking, horseback riding, mountain biking,
sight-seeing, all-terrain vehicle use, rock climbing, hiking, and river boating.
Recreation-based visitor use in the GJFO has increased in most areas in recent years
and is expected to continue to increase on BLM-administered and non-BLM-
administered lands.
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Table 4-1

Past, Present, and Reasonably Foreseeable Projects, Plans, or

Actions that Make up the Cumulative Impact Scenario

Human Actions

Lands and realty Since approval of the 1987 RMP, the GJFO has exchanged 2,271 acres, acquired

2,253 acres through exchange, issued patents for 440 acres through the Recreation
and Public Purposes Act, purchased 2,296 acres, and acquired 375 acres through
donation. The BLM is moving toward the consolidation of BLM-administered lands to
benefit the public. To achieve this goal, candidates for land tenure adjustment
through disposal, sale, exchange, or acquisition include parcels that are difficult to
manage or that do not have public access, relatively small parcels adjacent to other
federal- or state-managed lands, parcels that would increase conservation of natural
resources, and parcels that increase access and use of BLM-administered lands.
Residential development in the areas surrounding GJFO has been increasing.

Existing and Valid Rights. Currently the GJFO administers 610 cases (8,330 acres) of
FLPMA and pre-FPLMA rights-of-way and 262 cases (2,934 acres) of Mineral Leasing
Act rights-of-way. These existing authorizations are usually limited to a 30 year term,
which is typically renewed, and should be considered a long-term use of the land.
Most of these authorizations are for roads, power lines, natural gas pipelines/facilities,
water lines, phone lines, injection wells, communication sites, and compressor
stations, in addition to other types of facilities. At any one time there are on average
35 pending (i.e., not authorized) rights-of-way requests in the GJFO.

Bangs Canyon Land Acquisition. The Bangs Canyon acquisition project, consisting of
4 parcels containing 200 acres adjacent to the current Bangs Canyon SRMA boundary
along the Gunnison River, was completed in 201 1.

Colorado Mesa University Recreation and Public Purposes Act Land Sale. In January
2012 BLM approved an application from Colorado Mesa University to acquire
approximately 80 acres of public land in the Whitewater area for a regional public
safety training facility.

Grand Junction Regional Airport Land Transfer. The BLM is considering a request
from the Grand Junction Regional Airport Authority to acquire 720 acres of public
land in the North Desert, located north and adjacent to airport property. Decision
expected 2014.

Colorado National Monument General Management Plan Final EIS (2005). This plan
sets management, protection, and use goals and guidelines for the Colorado National
Monument.

Colorado Canyons National Conservation Area and Black Ridge Canyons Wilderness
(2004). This plan sets management, protection, and use goals and guidelines for the
Mclnnis Canyons National Conservation Area.

Interim Management Policy for Dominguez-Escalante National Conservation Area
and Dominguez Canyon Wilderness (2010). This plan sets management, protection,
and use goals and guidelines for the Dominguez-Escalante National Conservation
Area. A new RMP is being prepared and is expected to be implemented in 2012.

Final EIS for White River National Forest (2002). This plan sets management,
protection, and use goals and guidelines for the White River National Forest.

Amended Land and RMP for Grand Mesa, Uncompahgre, and Gunnison National
Forests (1991). This plan sets management, protection, and use goals and guidelines
for the Grand Mesa, Uncompahgre, and Gunnison National Forests.
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Table 4-1

Past, Present, and Reasonably Foreseeable Projects, Plans, or

Actions that Make up the Cumulative Impact Scenario

Human Actions

Uncompahgre Basin (1989) and San Juan/San Miguel (1985) RMPs. These plans set
management, protection, and use goals and guidelines for the BLM Uncompahgre
Field Office. These plans are being revised in a new RMP planning effort. Decision
expected 2014.

Moab Field Office RMP (2008). This plan sets management, protection, and use goals
and guidelines for the BLM Moab Field Office.

White River Field Office RMP (1996) and Oil and Gas Amendment. The amendment
addresses potential oil and gas exploration and development activities within the 1.5
million acres managed by the White River Field Office.

Mesa County Master Plan (2000). Countywide land use and growth plan for Mesa
County.

Montrose County Master Plan (2010). Countywide land use and growth plan for
Montrose County edited several times, including in 2006 and 2010.

Garfield County Comprehensive Plan (under revision as of 201 ). Countywide land
use and growth plan for Garfield County.

Dominguez-Escalante National Conservation Area Land Acquisitions. Decisions
expected in 2012 and 2013.

Energy Gateway South 500kV interstate transmission project with one alternative in
northwest corner of Mesa County. Decision expected 2014.

TransWest Express 600kV interstate transmission project with one alternative in
northwest corner of Mesa County. Decision expected 2014.

Zephyr 500kV interstate transmission project with multiple alternatives through the
Grand Junction FO. Decision time frame unknown.

Designation of Energy Corridors on Federal Lands in the |l Western States
Programmatic EIS (2007). This multi-federal agency Programmatic EIS analyzes the
environmental impacts of designating federal energy corridors on federal lands in |1
western states and incorporating those designations into relevant land use and
resource management plans.

Roadway
development

Road construction has occurred in association with timber harvesting, energy
development, and mining on BLM-administered lands, private lands, State of
Colorado lands, and National Forest System lands. The bulk of new road building is
occurring for community expansion and energy development. Road construction is
expected to continue at the current rate on BLM-administered and National Forest
System lands; the future rate is unknown on private and State of Colorado lands.
Since 1987, 146 additional rights of ways for roads have been authorized under
FLMPA. These roads total 1,492 acres of encumbered land.

Water diversions

The GJFO has been and will continue to be affected by irrigation and drinking water
diversions. Reservoir operations have affected water supply, aquatic conditions, and
timing. Irrigation rights are expected to continue being bought and sold in the future,
with some new property owners informally changing how the right was historically
used. Due to population growth and land sales, more agricultural water rights may be
converted to municipal and industrial uses. Future oil shale development could also
result in water diversions.
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4. Environmental Consequences (Cumulative Impacts)

Table 4-1

Past, Present, and Reasonably Foreseeable Projects, Plans, or

Actions that Make up the Cumulative Impact Scenario

Natural Processes

Spread of
noxious/invasive
weeds

Noxious weeds, including tamarisk, have invaded and will continue to invade many
locations in the planning area. Noxious weeds are carried by wind, humans,
machinery, and animals. GJFO currently manages weed infestations through
integrated weed management, including biological, chemical, mechanical, and
educational methods. The 1991 and 2007 Records of Decision for Vegetation
Treatment on BLM Lands in 13 Western States, and the 2007 Programmatic
Environmental Report guide the management of noxious weeds in western states.
GJFO finalized a noxious weed management EA in December 2010 that updated the
field office integrated weed management plan. Noxious and invasive weeds are
expected to continue to spread on all lands. Due to their ability to tolerate certain
conditions, some species are expected to remain a serious long-term challenge in the
planning area.

Wildland fires

Fires within the planning area are both naturally occurring and used as a management
tool. Naturally occurring fires have been widely distributed in terms of frequency and
severity. Increasing recurrence and severity of drought conditions have been
predicted for this area as a result of climate change. This could, in turn, increase the
occurrence and severity of wildfires on BLM-administered land.

Spread of forest
insects and
diseases

Several years of drought in western states have resulted in severe stress on pine
trees. This stress has made the trees less able to fend off attacks by insects such as
mountain pine beetles. Mountain pine beetle infestation has been occurring in
Colorado since 1996, and some pinyon pine stands in the planning area have
experienced ips beetle kill. Sudden Aspen Decline is also impacting parts of the
planning area.

Drought

For much of the last decade, most of the western US has experienced drought.
Inflows to Lake Powell (indicative of the Upper Colorado Basin) have been below
average since 2000, and Colorado regularly goes through periods of drought that
may be statewide, region-wide, or within a more localized area. Agriculture, drinking
water supplies, and wildland fires are all impacted by drought.

Climate change

Increased concern over greenhouse gas emissions and global warming issues may lead
to future federal and state regulations limiting the emission of associated pollutants.
Regulation could include setting significance thresholds for greenhouse gases like
those proposed under the California Environmental Quality Act.

4.3 RESOURCES

This section contains a description of the biological and physical resources of
the GJFO and follows the order of topics addressed in Chapter 3, as follows:

e Air and Climate Resources

e Soil Resources

e  Water Resources

e Vegetation

e Fish and Wildlife
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4. Environmental Consequences (Air and Climate Resources)

4.3.1

e Special Status Species

e  Wild Horses

e Cultural Resources

e Paleontology

e Visual Resources

¢ Wildland Fire Management

e Lands with Wilderness Characteristics.

Air and Climate Resources

Air resources were evaluated within the planning area to determine how air
quality could be affected by future federal actions implemented under this RMP.
Actions that initiate or increase emissions of air pollutants can result in negative
effects on air resources, including increased concentrations of air pollutants,
decreased visibility, increased atmospheric deposition on soils and vegetation,
and acidification of sensitive water bodies. Actions that reduce or control
emissions of air pollutants can be very effective at improving air quality and
preventing degradation. This section addresses the potential effects of emissions
of air pollutants from specific activities that would be authorized, allowed, or
performed by the BLM under each alternative within the planning area over the
life of the RMP. The Colorado Air Resources Protection Protocol (CARPP)
provided in Appendix G provides details for the processes and approach for
protecting air quality and permitting / authorizing activities, and includes a
description of the comprehensive Colorado Air Resources Management
Modeling Study (CARMMS) that the BLM would use to better understand
regional air quality for permitting activities at the time of project proposal.
Currently, CARMMS modeling has completed for projected year 2021 oil and
gas RFD (high) scenario. CARMMS results are presented at the end of this
section.

The following information provides analysis of air quality impacts that could
exist / occur if all projected resource growth / development for each Alternative
were to occur based on information and existing conditions known at the time
of writing this analysis. Air quality modeling and analysis tools (including
CARMMS) will be continually updated with new information to reassess the
current state of the atmosphere and potential impacts associated with any
proposed project.

Summary of Impacts and Conclusions

The potential for BLM actions to contribute to future significant adverse impacts
on air quality was analyzed in the context of existing air quality conditions within
the planning area and predicted future growth in emission generating activities.
Potential emissions of air pollutants were estimated for several BLM
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4. Environmental Consequences (Air and Climate Resources)

management actions and activities likely to occur under each alternative that
have the potential to generate quantifiable emissions of regulated air pollutants.
The estimated emissions were compiled in an emissions inventory, summarized
in Appendix O, Air Emissions Inventory. Total estimated emissions and
predicted increases in emissions were analyzed to develop air resource
management goals, objectives, and actions that would be effective in minimizing
future impacts on air quality. The resulting adaptive management strategy is
described in detail in Appendix G, Comprehensive Air Resources Protection
Protocol.

Emissions were estimated for five criteria pollutants, volatile organic
compounds, hazardous air pollutants, and greenhouse gases. A base year of
2008 was used to estimate actual (existing) emissions. Emissions were also
estimated for two future years, a short term year (Year 10) and a long term
year (Year 20), as the basis to evaluate potential increases in emissions over the
life of the plan and the effectiveness of emissions control strategies. Potential
emissions were also estimated for reasonably foreseeable future cumulative
actions within the planning area and are discussed further in the Cumulative
section.

Estimated absolute emissions from BLM actions and estimated changes in
emissions from BLM actions over base year levels vary by pollutant and
alternative. In general, the major contributor to total pollutant emissions over
the life of the plan is predicted to be predominantly attributable to activities
associated with oil and gas development. Activities associated with underground
coal mining, underground uranium/vanadium mining, and travel management,
including off-highway vehicle use and road maintenance, are predicted to
contribute to some pollutant emissions as well.

Existing air quality conditions, geographic characteristics, and estimated
emissions for each alternative were evaluated to identify pollutants of concern
and activities that emit significant quantities of pollutants of concern and to
identify potential adverse impacts on air quality. The identification of the
following pollutants, activities, and potential impacts under each alternative was
used to design air quality management goals and objectives listed in Chapter 2
and the Comprehensive Air Resources Protection Protocol included in
Appendix G:

e The magnitude of estimated emissions from BLM authorized
activities (e.g., fluid minerals, travel management, solid minerals,
etc.) at the level of development predicted in Alternatives B and D
over the life of the plan have the potential to contribute to
increased ambient concentrations of ozone in, adjacent to, and
outside and downwind of the planning area during the summer
and/or winter ozone seasons. Relative to the base year, the amount
of BLM authorized ozone precursor pollutants for Alternatives A
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4. Environmental Consequences (Air and Climate Resources)

and C is less in the future years (with one exception: a slight
increase in NOx in the 20 year timeframe [2020]). Emissions from
BLM-authorized oil and gas activities under Alternative D would
result in the greatest risk of significant contributions to ozone
formation in the region.

e The risk of visibility degradation and atmospheric deposition at
sensitive areas such as the Maroon Bells — Snowmass Wilderness
Area increase based on the emission impacts associated with each
alternative. Alternatives B and D would have a higher potential to
impact visibility and other air quality related values in downwind
Class | and sensitive Class Il areas.

e The estimated emissions at the levels of development predicted in
all alternatives for solid mineral development and in Alternative D
for oil and gas development have the potential to result in significant
increases (greater than 75,000 tons) of greenhouse gases.

In general, Alternative C emission estimates result in the lowest total air
pollutant emissions in future project years and decreases in emissions of some
pollutants over the base year. Lower emissions are expected for this alternative
as it is the alternative with the greatest surface restrictions on solid mineral
development and lower predicted reasonably foreseeable development for oil
and gas. This alternative would likely result in the least adverse impacts on air
quality. Alternative D emission estimates result in the greatest magnitude and
increases in total air pollutant emissions. Alternative D imposes the least
restrictions on solid mineral development and includes the maximum reasonably
foreseeable development rate for oil and gas, resulting in higher emissions than
the other alternatives. This alternative has the highest potential for adverse
impacts on air quality. The total emissions estimated for Alternative A result in
the next to lowest emissions. Alternative B (Proposed RMP) results in the
second highest estimated emission levels. Table 4-2, Estimated Annual
Emissions Summary BLM Actions within the Grand Junction Planning Area,
summarizes the estimated annual emissions for each alternative by pollutant.

Methods of Analysis

The air resource impact analysis consisted of a comparative emissions approach
to evaluate existing emissions levels and air quality conditions compared with
estimated future emissions for each alternative based on predicted rates of
growth and decline and the potential for impacts on future air quality
conditions. The purpose of conducting the emissions based analysis was to
evaluate the magnitude of emissions of each pollutant from BLM authorized
activities to identify the potential for those emissions to cause adverse impacts
on air quality in the context of existing air quality conditions. By identifying
those activities with significant estimated emissions, the BLM can focus its air
resource protection and compliance efforts effectively. The emissions based
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Table 4-2

Estimated Annual Emissions Summary
BLM Actions within the Grand Junction Planning Area

Total Estimated Emissions by Alternative
(tons per year)

Scenario VOC CcO NOx PM10 PM2.5 SO2 HAPs
Base Year 1,102 1,992 1,536 2,047 289 66 104
Alternative A - Project Year 10 1,054 1,835 1,513 2,573 463 55 99
Alternative B - Project Year 10 1,669 2,724 2,185 2,454 473 89 167
Alternative C - Project Year 10 931 1,665 1,350 1,903 377 55 83
Alternative D - Project Year 10 5,131 7,814 6,517 3,231 747 283 548
Alternative A - Project Year 20 934 1,811 1,608 3,271 651 49 98
Alternative B - Project Year 20 1,820 2,990 2,196 3,182 667 112 190
Alternative C - Project Year 20 729 1,518 1,319 2,251 532 48 73
Alternative D - Project Year 20 6,784 9,634 6,723 4,034 957 472 709

analysis was also used to evaluate increases in emissions from each activity over

a base year for each alternative. This information is useful for evaluating the
effect of various management actions on air emissions and for evaluating the
effect of emission control strategies. This information is ultimately used to

inform the selection of effective resource management actions under this RMP.
This approach included the following steps:

)

2)

3)

4)

3)

6)

Evaluate existing air quality conditions based on available air
monitoring data and identifying air quality issues (Section 3.2.1).

Identify management actions and activities authorized, permitted, or
allowed by the BLM within the planning area that generate air
pollutant emissions.

Compile base-year operational and production data for each
identified emission generating activity.

Compile projected future development, operational, and production
data for each identified emission generating activity for the selected
future years over the life of the plan (Year 10 and Year 20).

Calculate estimated current and projected future emissions of
specific air pollutants for identified management actions and
activities for each alternative and compiling the calculations in an
emissions inventory (Appendix O).

Analyze the magnitude of predicted emissions for each activity and
changes in estimated emissions over the base year and between
alternatives to determine the potential for future impacts on air
quality.
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7) Evaluate increases in estimated emissions from future BLM actions
in the context of potential cumulative emissions within the planning
area over the life of the plan.

8) Evaluate the effect of development rates, restrictions, and control
measures imposed under each alternative and designing
management actions and an adaptive management strategy to
protect air quality (Appendix G).

The following list of emission generating activities were identified as those
management actions and activities authorized, permitted, allowed, or performed
under this RMP that could potentially emit regulated air pollutants and could
potentially cause impacts on air quality within the planning area and Class | areas
within 100 kilometers of the planning area:

e Fluid Leasable Minerals — Conventional Oil and Gas

e  Fluid Leasable Minerals — Coal Bed Natural Gas

e Fluid Leasable Minerals — Shale Gas

e Solid Leasable Minerals — Coal

e Locatable Minerals — Uranium and Vanadium

e Salable Minerals — Sand and Gravel

e Lands and Realty — Rights-of-Way

e Livestock Grazing

e Comprehensive Travel and Transportation Management

e Vegetation — Prescribed Fire and Mechanical Treatment
The following air pollutants were identified as being pollutants that could
potentially be emitted by management actions and activities authorized,
permitted, allowed or performed under this RMP. Emissions of each of these
pollutants were estimated for each identified activity and addressed for each
alternative in this analysis.

e Carbon monoxide (CO)

e Nitrogen oxides (NOx)

e Particulate matter less than or equal to 10 microns in diameter
(PMo)

e Particulate matter less than or equal to 2.5 microns in diameter
(PM25)

o Sulfur dioxide (SO»)
e Volatile Organic Compounds

e Hazardous Air Pollutants
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The analysis focused on estimating emissions associated with peak construction,
production, and operation activities associated with the identified emission
generating management actions listed above for the pollutants listed above. Year
2008 was chosen as the base year for estimating actual emissions as this was the
most recent year that reliable production and emissions data was available for
existing sources within the planning area. Future year estimated emissions were
calculated for ten and 20 years after the base year. Year 10 and Year 20 were
selected for future year scenarios as these years represent potential peak
construction and operation years for projected oil and gas development.
Management actions associated with oil and gas development represent the
largest single sector of emissions for most of the air pollutants, therefore, peak
development years for this sector were considered most conservative for
calculating air emissions.

Operational, production, and construction activity data used to estimate
emissions for proposed emission sources were obtained from Grand Junction
Field Office staff, the Reasonably Foreseeable Development Scenario for Oil and
Gas for the Grand Junction Field Office (BLM 2012a), the Mineral Potential
Report (BLM 2010b), and from NEPA analyses currently being conducted for
BLM actions within the planning area. Emission factors used to estimate
proposed emissions were obtained primarily from EPA’s AP-42 Compilation of
Air Pollutant Emission Factors (EPA 1995), EPA’s NONROAD?2008a Emissions
Model (EPA 2009), EPA’s MOVES2010a Motor Vehicle Emissions Simulator
(EPA 2010a), APl Compendium of Greenhouse Gas Emissions Estimation
Methodologies for the Oil and Natural Gas Industry (APl 2009), Colorado
Department of Public Health and Environment (CDPHE), and Western
Governors' Association - Western Regional Air Partnership (WRAP 2005).
Emissions of air pollutants were estimated for the base year and the two future
years (Year 10 and Year 20) for each identified activity and addressed for each
alternative in this analysis. Given the uncertainties concerning the number,
nature, and specific location of future emission sources and activities, the
emission comparison approach provides an appropriate basis to compare the
potential impacts under the various alternatives. Major assumptions used in this
impact analysis include the following:

e Air pollutant emissions presented in this analysis are useful for
comparing the relative impacts of each alternative and may not
represent actual future emissions. Emissions estimates are based on
predictions of future mineral resource development potential
scenarios rather than actual development projects.

e Stationary sources associated with oil and gas development will

operate in accordance with CDPHE Regulation 7, revised January
201 1.

e Emissions from the following management actions were not
estimated because the potential for development was considered
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low or speculative: oil shale research and development; geothermal,
potash, gold, copper, and silver exploration and development; and
miscellaneous gems and other salable materials development.

e Emissions from the following management actions were not
estimated because the level of activity is not expected to change
between alternatives and the magnitude of emissions from the
activity is considered to be very small in comparison to other
management activities, or sufficient operational or production data
was not available to reliably quantify emissions: wild (unplanned)
fires, fire suppression aircraft, invasive species and pest
management, grassland and shrub land management, wild horse
management and activities related to heritage and visual resources,
socioeconomic resources, and fish and wildlife resources.

For additional information on the emissions inventory please refer to
Appendix O. For a more detailed description of the methodologies and
assumptions used in this analysis please refer to the Technical Support
Document for Air Resources available upon request from the BLM.

Effects Common to All Alternatives

Air quality impacts include changes in air pollutant concentrations, changes in
visibility, impacts on soils and vegetation from atmospheric deposition, and
changes in lake chemistry. Several key factors play a role in determining the
severity of these impacts such as the magnitude and chemistry of the air
emissions, meteorological conditions, proximity to sensitive resources and/or
receptors, and topography. Emissions were quantified for each of the
alternatives as an indication of the potential magnitude of impacts on air quality
from each alternative. Increases in potential emissions from the base year were
also evaluated. All of the alternatives result in changes to emissions of air
pollutants relative to the base year and would therefore result in impacts that
have the potential to both improve and degrade air quality depending on the
pollutant. For this analysis, the magnitude of the change in emissions was
analyzed to determine whether the impacts on air quality have the potential to
be significant (i.e., exceed NAAQS or exceed screening levels of concern for
visibility and atmospheric deposition).

Air quality modeling can be used to determine ambient concentrations of air
pollutants and to assess potential impacts on air quality however models are
dependent on specific input data to predict impacts. These input data include
actual meteorological data, actual emissions data, emission source spatial and
temporal data, and actual topographic data. At this stage of the planning process,
these project specific data are not known. Proponents of mineral development
projects would be required to provide data to BLM to analyze project impacts on
ambient air quality standards at the time that a project is proposed through
appropriate NEPA analysis. The NEPA analysis may include air quality modeling to
determine whether the project has the potential to exceed or violate any ambient
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standards or cause significant adverse impacts on air quality. In addition, as part of
the adaptive management strategy for managing air resources within the planning
area, the BLM would conduct a regional air modeling study to evaluate potential
impacts on air quality from future mineral development in western Colorado (see
CARMMS discussion later in this section and also Appendix G).

The magnitude of emissions predicted for each analyzed pollutant was evaluated
for each alternative for several different emissions generating activities. For all of
the alternatives, the magnitude of emissions from oil and gas development, coal
and uranium mining, and travel and transportation management activities have
the potential to impact air quality within the planning area. In addition, there are
several federally designated Class | areas located within 100 kilometers of the
planning area. Arches National Park and Canyonlands National Park are to the
West of the planning area. Flat Tops Wilderness Area lies to the north of the
planning area, while Black Canyon of the Gunnison National Park, Maroon Bells-
Snowmass Wilderness, Eagles Nest Wilderness, and West Elk Wilderness are
to the east of the planning area. For all of the alternatives, the magnitude of
emissions from oil and gas development, coal and uranium mining, and travel
and transportation management activities have the potential to impact air quality
related values (e.g., visibility and atmospheric deposition) within these areas.

Emissions from oil and gas (fluid minerals) development are a major contributor
to total estimated emissions under all alternatives. For the planning area this
category includes conventional oil and gas, coal bed natural gas, and shale gas
development. Activities quantified in this category include: well drilling and
completion, road and well pad construction, flaring and venting, compressor
operations, dehydrator and separator operations, tank venting and load out,
wellhead fugitives, pneumatic device operations, and vehicle traffic.

The quantities of emissions estimated from these activities are based on
reasonably foreseeable estimates of development rates, well counts, production
rates, and existing technologies. The emissions numbers should not be
considered definitive and may not reflect actual emissions at the time of
development. Although the quantity of emissions calculated for this category
may not represent actual emissions from eventual development, the magnitude
of estimated emissions of several pollutants for this source category is
considerable. Emissions of NOy and volatile organic compounds from this
category have the potential to impact air quality under each of the alternatives.
The estimated emissions of these two pollutants are predicted to decrease for
Alternatives A and C over the life of the plan; however, the magnitude of
emissions may still be large enough to contribute to air quality impacts. These
impacts could include increased ambient concentrations of nitrogen oxides and
increased ozone formation in summer and winter.

Predicted NOx and PMys emissions from oil and gas development under all
alternatives could result in visibility degradation and atmospheric deposition.
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Emissions of PM|o from this category could potentially result in increases in
ambient concentrations of fugitive dust resulting in localized impacts on
vegetation, decreases in visibility, and increases in atmospheric deposition.
Emissions of hazardous air pollutants could potentially result in localized
increased risk of impacts on human health. The emissions estimated for carbon
monoxide under each alternative for this category may have the potential to
contribute to the formation of ozone. Estimated sulfur dioxide emissions for
this category under each alternative are minor, and, although they could
contribute to impacts on visibility and atmospheric deposition, it is unlikely that
these emissions would have a significant impact on air quality by increasing
ambient concentrations of sulfur dioxide.

Another large contributor to total air pollutant emissions under each alternative
is the category of solid minerals development. For the planning area, this
category includes underground coal mining, underground uranium and vanadium
mining, and sand and gravel sales. The primary pollutant of concern from this
category is PMio. Particulate matter emissions (fugitive dust) are primarily
caused by earth moving activities and vehicular traffic on unpaved roads and
surfaces associated with mine development and operation. Particulate matter
emissions from this category under all of the alternatives have the potential to
impact air quality including increases in ambient concentrations of fugitive dust
resulting in localized impacts on vegetation, decreases in visibility, and increases
in atmospheric deposition. Estimated emissions of NO,, volatile organic
compounds, and carbon monoxide from combustion sources at mining facilities
are potentially significant. Emissions of these pollutants could result in increased
ozone formation. Estimated emissions of sulfur dioxide and hazardous air
pollutants from this source category for all alternatives are minor and it is
unlikely that these emissions would have a significant impact on air quality.

Estimated emissions from the travel and transportation management category
have the potential to contribute to air quality impacts. Emission generating
activities quantified under this category include combustion and fugitive dust
emissions from off-highway vehicle use and combustion and fugitive dust
emissions from road maintenance equipment. Particulate matter, carbon
monoxide and volatile organic compound emissions from these sources under
all alternatives have the potential to contribute to ozone formation and increase
ambient concentrations of fugitive dust resulting in localized impacts on
vegetation, decreases in visibility, and increases in atmospheric deposition.
Emissions of hazardous air pollutants from this category could potentially result
in localized increased risk of impacts on human health.

Estimated emissions from livestock grazing are predicted to be very low for all
alternatives and are not expected to contribute to significant air quality impacts.

The CDPHE has the authority to implement emission controls for stationary
sources that are required to obtain air permits under Colorado Air Quality

424

Grand Junction Field Office March 2015

Proposed Resource Management Plan and Final Environmental Impact Statement



4. Environmental Consequences (Air and Climate Resources)

Control Commission Regulations and to ensure that these sources do not
contribute to an exceedance of an ambient air quality standard. To facilitate this
process, the BLM works in cooperation with CDPHE and other federal agencies
to share, review, and analyze emissions data, modeling results, and mitigation
measures for development projects. This cooperation would continue under all
alternatives. In addition, the BLM could require implementation of Best
Management Practices (BMPs) and mitigation measures within its authority to
minimize impacts on air quality from development projects. Determination and
application of such measures would be completed during project approval, and
would be subject to NEPA analysis at that time. Please refer to Appendix H,
Best Management Practices and Standard Operating Procedures.

Table 4-3, Estimated Annual Emissions by Activity — Base Year, shows the
estimated emissions for each pollutant from each emissions generating activity
analyzed for the base year. The estimated emissions for each of the alternatives
are compared with these base year emissions and are included in the discussion
of each alternative.

Table 4-3
Estimated Annual Emissions by Activity — Base Year
Annual Emissions - Base Year
(tons/year)

Emissions Generating Activity VOC CcO NOx PM10 PM2.5 S0O2 HAPs
Oil and Natural Gas

- Conv. and CBNG 811 1,282 1,295 100 43 59 75
QOil and Natural Gas

- Shale gas 2 6 6 1 0 1 0
0O&G Minerals Total 813 1,288 1,301 101 43 60 75
Coal - - - - - - -
Sand and Grawel 1 9 14 231 27 0 0
Uranium - - - - - - -
Non-O&G Minerals Total 1 9 14 231 27 0 0
Lands and Realty, ROW 0 0 1 2 0 0 0
Livestock Grazing 0 1 0 1 0 0 0
Travel and Transportation
Management 229 375 3 1,217 127 0 23
Vegetation —Prescribed Fire and
Mechanical Treatment 59 319 217 494 91 6 6
Other Activities Total 288 695 221 1,715 219 6 29
TOTAL Base Year 1,102 1,992 1,536 2,047 289 66 104

Alternative A

Total estimated emissions for Alternative A are the second lowest of the four
alternatives. This is due primarily to the lower reasonably foreseeable
development rate predicted for oil and gas activities than for Alternatives B or
D but a higher level of predicted coal mining than Alternative C. Estimated
emissions for Alternative A decrease compared with the base year for the
following pollutants; volatile organic compounds, carbon monoxide, sulfur
dioxide, and hazardous air pollutants. This can be attributed to declining

March 2015

Grand Junction Field Office 4-25

Proposed Resource Management Plan and Final Environmental Impact Statement



4. Environmental Consequences (Air and Climate Resources)

production on existing oil and gas wells, more stringent regulatory controls on
future oil and gas development, and predicted decrease in the use of prescribed
fire for this alternative. Estimated emissions for Alternative A increase over the
base year for NO,, PM|o and PMys. NOy increases can be attributed to engine
combustion emissions at increased coal and uranium mining operations. PMo
and PMys increases are due primarily to fugitive dust and fuel combustion
emissions from increased motorized activity as well as surface mining
operations. Tables 4-4 and 4-5, Estimated Annual Emissions by Activity
Alternative A — Project Year |10 and Project Year 20, respectively, show the
estimated emissions for each pollutant from each emission generating activity
analyzed for Alternative A. Tables of the estimated emissions calculations by
source category and the key assumptions used in the calculations are provided
in Appendix O.

Fluid Leasable Minerals — Oil and Gas

Estimated emissions from oil and gas development for Alternative A were
calculated using a reasonably foreseeable development rate based on historical
development rates for federal wells within the planning area over the last 20
years. Estimated emissions from oil and gas activities were based on a
development level equivalent to 220 new BLM wells and associated drilling,
completion, gas treatment, and compression activities over the life of the plan.
Estimated emissions from 704 existing base year BLM wells and associated

Table 4-4
Estimated Annual Emissions by Activity
Alternative A - Project Year 10

Alternative A - Year 10
(tons/year)

Emissions Generating Activity VOC Cco NOx PM10 PM2.5 S02 HAPs
Oil and Gas - Conventional /CBNG 609 748 630 58 28 36 59
Oil and Gas - Shale 81 158 162 18 8 8 4
Fluid Minerals Total 690 906 792 76 36 45 62
Coal 6 21 217 60 19 0 1
Sand and Gravel 1 9 14 231 27 0 0
Uranium 29 203 364 369 166 7 3
Solid Minerals Total 36 232 594 661 212 7 4
Lands and Realty ROW 0 0 1 2 0 0 0
Livestock Grazing 0 1 0 1 0 0 0
Travel and Transportation
Management 295 484 4 1,569 164 0 29
Vegetation —Prescribed Fire and
Mechanical Treatment 33 212 121 263 52 4 3
Other Activities Total 328 697 126 1,836 216 4 33
TOTAL 1,054 1,835 1,513 2,573 463 55 99
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Table 4-5
Estimated Annual Emissions by Activity
Alternative A - Project Year 20

Alternative A - Year 20
(tons/year)
Emissions Generating Activity VOC co NOXx PM10 PM2.5 SO2 HAPs
Oil and Gas - Conventional/CBNG 366 381 280 32 16 16 47
Oil and Gas - Shale 105 187 191 24 10 15 5
Fluid Minerals Total 471 569 471 56 26 31 52
Coal 7 18 269 42 12 0 1
Sand and Gravel 1 9 14 231 27 0 0
Uranium 58 406 727 739 331 13 6
Solid Minerals Total 66 432 1,010 1,011 371 14 7
Lands and Realty ROW 0 0 1 2 0 0 0
Livestock Grazing 0 1 0 1 0 0 0
Travel and Transportation
Management 364 597 5 1,937 202 0 36
Vegetation —Prescribed Fire and
Mechanical Treatment 33 212 121 263 52 4 3
Other Activities Total 397 810 127 2,203 254 4 40
TOTAL 934 1,811 1,608 3,271 651 49 98
decline over a 20-year period were also included in the estimated emissions
calculations. Appendix O includes additional details on the assumptions used in
calculating emissions from oil and gas activities for this alternative.
The same level of oil and gas development was predicted for Alternatives A and
C. However, different levels of emissions controls were assumed in each of
these two alternatives. Alternative A controls reflect compliance with
regulatory standards and continuation of current technology implementation in
the field. Alternative C controls reflect the resource protection goals of that
alternative and incorporate more stringent strategies. Alternative A estimated
emissions for oil and gas development are based on the following assumptions:
e Drill rig and completion engines that meet or exceed Tier |l engine
emission standards as defined in 40 CFR Part 89
e Fugitive dust control from pad, road, and pipeline construction using
frequent watering and speed control with an assumed control
efficiency of 50 percent
e Control of waste gas from well stimulation and completion
assuming 90 percent capture of all vented emissions then 50
percent sent to flare and 50 percent sent to “green completion”
e |00 percent of drilling/completion fluids are delivered and disposed
of by truck
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e |0 percent of well pad tank and gas treatment fugitive emissions are
captured and flared

e |00 percent disposal of produced water and condensate is by truck

Comparisons between estimated emissions from oil and gas development
between Alternatives A and C show the potential effectiveness of emission
control strategies at the predicted level of development for these two
alternatives and are included under the Alternative C discussion. Estimated
emissions from oil and gas development are predicted to decrease for all
pollutants over the base year for this alternative. Decreases in emissions are
predicted based on the lower development rated (compared with other
alternatives), decline in production from existing wells, and the implementation
of regulatory emission controls on new development.

Although emissions are predicted to decrease from base year levels over the life
of the plan for this alternative, the magnitude of emissions estimated for some
pollutants from oil and gas activities has the potential to impact air quality. The
magnitude of NO, and volatile organic compound emissions has the potential to
contribute to ozone formation within the region. Ground-level ozone is formed
in the atmosphere through a series of chemical reactions involving NO,, volatile
organic compounds, carbon monoxide, and other compounds in the presence of
sunlight. Ozone formation is typically considered a summer time phenomenon,
but recent measurements have shown that ozone formation can occur in the
winter time under specific meteorological conditions as well. Measurements of
ozone concentrations in the Green River Basin in Wyoming, Uinta Basin in
Utah, and Piceance Basin in Colorado have shown elevated levels of ozone
during stagnant winter atmospheric conditions and increased solar radiation
reflected from snow cover. The availability of ozone precursor emissions from
oil and gas activities in these basins is believed to contribute towards the
elevated winter ozone concentrations.

Solid Minerals — Coal, Uranium, Sand and Gravel

Estimated emissions for solid mineral development activities for Alternative A
include underground coal mining, uranium and vanadium mining, and sand and
gravel sales. Development and production rates for this alternative are based on
the Mineral Potential Report (BLM 2010b), historical production data for the
planning area, and surface use restrictions included in this alternative. Solid
mineral development and emissions estimates over the life of the plan for this
alternative include the following assumptions:

e Development of one large underground coal mine (estimated
production rate of 8 million tons per year) in the first five years of
the plan

e Development of three smaller underground coal mines (estimated
production rate of 2 million tons per year per mine) over the life of
the plan
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e Development of up to 20 small uranium/vanadium mines over the
life of the plan

e Continuous sales of sand and gravel equivalent to the base year

e Fugitive dust control from construction activities using frequent
watering and speed control with an assumed control efficiency of 50
percent

Emissions from solid mineral mining are expected to increase for all pollutants
over the base year in both Year 10 and Year 20 of the plan due to expected
increases in mining activities. Fugitive dust (PMio) emissions from surface
disturbing activities associated with uranium and vanadium mining are the most
notable increase. These emissions have the potential to contribute to localized
increases in particulate matter concentrations and impacts on visibility. NOy
emissions from mining equipment associated with coal and uranium mining are
also expected to increase substantially. This increase has the potential to
contribute to increased ozone formation and impacts on visibility and
atmospheric deposition.

It is important to note that the magnitude and rate of increased mining
operations over the life of the plan is dependent on economics and the demand
for the materials as well as the construction of product transportation facilities
and mineral processing facilities. The rate of mineral development predicted for
the emissions inventory is based on mineral potential and may result in
overestimating of emissions for this category. For example, the rate of uranium
mining development predicted for the emissions calculations is independent of
the availability of local processing facilities. The actual permitting and
construction of a local uranium processing facility could have a significant effect
on actual uranium mineral development over the life of the plan.

Lands and Realty — Rights of Way

Emissions generating activities associated with rights-of-way include
construction activities for communication sites, transmission lines, and non-oil
and gas pipelines. The GJFO predicts very little activity within the planning area
over the life of the plan for these activities. A total of six projects with an
average of two acres of disturbance per project were assumed as the level of
development for this category. This level of development is not expected to
vary by alternative or increase over the life of the plan. Estimated emissions are
predicted to be very low for all alternatives and are not expected to contribute
to significant air quality impacts.

Livestock Grazing

Emissions generating activities associated with this category include primarily
construction activities in support of grazing operations. Construction and
maintenance of reservoirs, springs, wells, pipelines, and fences generate fugitive
dust and combustion emissions from construction equipment. Estimated
emissions are based on animal unit months from cattle grazing permits. Grazing
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activities are expected to stay the same as the base year over the life of the plan
for this alternative. Livestock grazing activities are predicted to decrease slightly
for Alternatives A, B and D and significantly for Alternative C. Estimated
emissions from this category are predicted to be very low for all alternatives
and are not expected to contribute to significant air quality impacts.

Comprehensive Travel and Transportation Management

Emissions generating activities associated with this category include fugitive dust
from road and trail construction and maintenance, fugitive dust from motorized
use, and combustion emissions from motorized use. Estimated emissions from
these activities were calculated based on vehicle miles traveled and associated
miles of roads and trails for vehicles including all-terrain vehicles, dirt
motorcycles, and snowmobiles. The GJFO has established traffic counters at
several key points of access for off road recreation. Projected growth in
motorized use over the life of the plan was calculated based on actual increase
in motorized recreation visits over the 2003-2010 period. The magnitude of
estimated volatile organic compound emissions predicted for this category has
the potential to contribute to ozone formation. Estimated fugitive dust
emissions could result in increased ambient concentrations of particulate matter
and impacts on visibility.

Vegetation — Prescribed Fire and Mechanical Treatment

Emissions generating activities associated with the category included smoke
from prescribed fires and combustion emissions from mechanical equipment
used to manage vegetation and wildlife habitat. Estimated emissions were
calculated based on historical acres burned and treated in the planning area.
Moderate growth was assumed for each alternative in accordance with the
management goals for that alternative. Decreases in emissions of all pollutants
from this category were predicted over the life of the plan due to decreased
activity under Alternative A vegetation management actions. However, the
magnitude of emissions from prescribed fire has the potential to result in
impacts on visibility, ozone formation, and human and wildlife health.

Alternative B

Total emissions for Alternative B are estimated to be greater than Alternative A
and C and lower than Alternative D. This is due primarily to the higher
reasonably foreseeable development rate predicted for oil and gas activities than
for Alternatives A or C but lower rate than Alternative D. The development
rate for coal mining activities is lower than Alternative A and D and the same as
Alternative C. Estimated emissions for Alternative B increase over the base year
for all pollutants due to increases in oil and gas development, solid minerals
mining, and motorized use. Tables 4-6 and 4-7, Estimated Annual Emissions by
Activity Alternative B — Project Year 10 and Project Year 20, respectively, show
the estimated emissions for each pollutant from each emission generating
activity analyzed for Alternative B.
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Table 4-6
Estimated Annual Emissions by Activity
Alternative B — Project Year 10

Alternative B - Year 10

(tons/year)
Emissions Generating Activity VOC co NOx PM10 PM2.5 SO2 HAPs
Oil and Gas - Conventional/CBNG 1,061 1,261 976 104 50 53 117
Oil and Gas - Shale 246 551 563 62 27 26 13
Fluid Minerals Total 1,307 1,812 1,538 167 77 79 131
Coal 4 10 154 24 7 0 0
Sand and Gravel 0 2 3 58 7 0 0
Uranium 29 203 364 369 166 7 3
Solid Minerals Total 33 215 521 451 180 7 3
Lands and Realty ROW 0 0 1 2 0 0 0
Livestock Grazing 0 1 0 1 0 0 0
Travel and Transportation
Management 295 484 4 1,569 164 0 29
Vegetation —Prescribed Fire and
Mechanical Treatment 33 212 121 263 52 4 3
Other Activities Total 328 697 126 1,836 216 4 33
TOTAL 1,669 2,724 2,185 2,454 473 89 167

Table 4-7

Estimated Annual Emissions by Activity
Alternative B - Project Year 20
Alternative B - Year 20

(tons/year)
Emissions Generating Activity VOC co NOx PM10 PM2.5 S02 HAPs
Oil and Gas - Conventional/CBNG 1,049 1,105 650 88 42 45 128
Oil and Gas - Shale 312 657 534 70 26 49 16
Fluid Minerals Total 1,360 1,762 1,185 158 68 95 144
Coal 4 10 154 24 7 0 0
Sand and Gravel 0 2 3 58 7 0 0
Uranium 58 406 727 739 331 13 6
Solid Minerals Total 62 418 884 820 345 14 6
Lands and Realty ROW 0 0 1 2 0 0 0
Livestock Grazing 0 1 0 1 0 0 0
Travel and Transportation
Management 364 597 5 1,937 202 0 36
Vegetation —Prescribed Fire and
Mechanical Treatment 33 212 121 263 52 4 3
Other Activities Total 397 810 127 2,203 254 4 40
TOTAL 1,820 2,990 2,196 3,182 667 112 190
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Fluid Leasable Minerals — Oil and Gas

Oil and gas development predicted for Alternative B is based on a reasonably
foreseeable development rate using the maximum annual number of federal
wells drilled in the planning area in a single year over the last 20 years.
Estimated emissions from oil and gas activities were based on a development
level equivalent to 780 new BLM wells and associated drilling, completion, gas
treatment, and compression activities over the life of the plan. Estimated
emissions from 704 existing base year BLM wells and associated decline over a
20-year period were also included in the estimated emissions calculations.
Appendix O includes additional details on the assumptions used in calculating
emissions from oil and gas activities for this alternative.

Alternative B estimated emissions for oil and gas development are based on the
following assumptions:

e Drill rig and completion engines that meet Tier |l engine emission
standards as defined in 40 CFR Part 89 through Year 10 and then
phase in of engines that meet Tier IV engine emission standards as
defined in 40 CFR Part 1039 by Year 20

e Fugitive dust control from pad, road, and pipeline construction using
frequent watering and speed control with an assumed control
efficiency of 50 percent

e Control of waste gas from well stimulation and completion
assuming 90 percent capture of all vented emissions then 25
percent sent to flare and 75 percent sent to “green completion”

e 50 percent of drilling/completion fluids are delivered and disposed
of by truck and 50 percent through overland pipeline

e 50 percent of well pad tank and gas treatment fugitive emissions are
captured and flared

e 50 percent disposal of produced water and condensate is by truck
and 50 percent through liquids gathering system!

Estimated emissions from oil and gas development are predicted to increase for
all pollutants over the base year for this alternative due to the increased level of
development. Comparisons between short term (Year 10) and long term (Year
20) emissions show that emissions can be improved over the life of the plan
with the implementation of control strategies listed above. For example, the
comparison showed that the phased in use of Tier IV diesel engines by Year 20
reduced NOy and volatile organic compound emissions by approximately 40

' Feasibility of implementing a liquid gathering system is evaluated on a project-specific basis depending on terrain,
field layout and other considerations.
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percent and particulate matter emissions by over 75 percent over the use of
Tier Il engines assumed initially for the estimated development rate assumed in
the two scenarios.

Similar to Alternative A, the magnitude of emissions estimated for pollutants
from oil and gas activities has the potential to impact air quality under this
alternative. NO, and volatile organic compound emissions have the potential to
contribute to increased ozone formation within the region. NO, and particulate
matter emissions have the potential to contribute to visibility degradation and
increased atmospheric deposition with the region. Emissions of hazardous air
pollutants could potentially result in localized increased risk of impacts on
human health.

Solid Minerals — Coal, Uranium, Sand and Gravel

Estimated emissions for solid mineral development activities for Alternative B
include underground coal mining, uranium and vanadium mining, and sand and
gravel sales. The potential for the development of underground coal mining
operations is predicted to be significantly less than Alterative A due to leasable
minerals management actions included in this alternative. Solid mineral
development and emissions estimates over the life of the plan for this alternative
include the following assumptions:

e Development of one large underground coal mine (estimated
production rate of 8 million tons per year) in the first 5 years of the
plan

e Development of up to 20 small uranium/vanadium mines over the
life of the plan

e Decline in sales of sand and gravel by 75 percent

e Fugitive dust control from construction activities using frequent
watering and speed control with an assumed control efficiency of 50
percent

Emissions from solid mineral mining are expected to increase for all pollutants
over the base year in both Year 10 and Year 20 of the plan but increases are
lower than Alternative A. The magnitude of predicted NO,, PMio, and PMys
emissions has the potential to impact air quality from these activities. Fugitive
dust emissions have the potential to contribute to localized increase in
particulate matter concentrations and impacts on visibility. NO, emissions have
the potential to contribute to increased ozone formation and NOx and PM;
could contribute to Vvisibility degradation and increases in atmospheric
deposition.

Lands and Realty — Rights of Way
Estimated emissions and impacts on air quality are predicted to be the same as
Alternative A for this category.
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Livestock Grazing

Estimated emissions and the potential for associated impacts on air quality are
expected to decrease from the base year and be slightly lower for this
alternative than for Alternative A due to lower permitted animal unit months
and other Livestock Grazing management actions included for this alternative.

Comprehensive Travel and Transportation Management
Estimated emissions and impacts on air quality are predicted to be the same as
Alternative A.

Vegetation — Prescribed Fire and Mechanical Treatment
Estimated emission and impacts on air quality are predicted to be the same as
Alternative A for this category.

Master Leasing Plan

The greatest potential for impacts on air resources in the Shale Ridges and
Canyons MLP analysis area would be from oil and gas development, although air
quality protection measures in Alternative B would provide an adequate basis to
include more-stringent emission controls on oil and gas equipment and activities
than those currently in use. See Table VI-1 within Appendix G (the CARPP) for
more specific control measure that could be implemented on a project as
determined necessary by the required subsequent implementation analysis.
Emissions from oil and gas development would vary from year to year, depending
upon the number of active wells. Emissions under the Proposed RMP (Alternative
B) would be less than emissions under current management, due to the more
stringent emission controls recently enacted by EPA (e.g., NSPS OOQO), and due
to the reduction in acreage available for leasing and development.

Alternative C

Total estimated emissions for Alternative C are predicted to be the lowest of
the four alternatives. This is due primarily to the lower reasonably foreseeable
development rate for oil and gas development compared with Alternatives A, B,
and D and the lower solid minerals development rate compared with
Alternatives A and D. Alternative C also includes additional emission controls
and strategies for oil and gas development compared with Alternative A.

Estimated emissions for Alternative C decrease compared to the base year for
all pollutants except particulate matter. The decreases can be attributed to
declining production from existing oil and gas wells, more stringent regulatory
controls on future oil and gas development, decreased motorized activity,
priority toward using planned and unplanned fire treatments, and decreases in
sand and gravel sales and livestock grazing over the life of the plan. Estimated
emissions for Alternative C increase over the base year for PM|o and PM,5 due
to increased surface mining operations. Tables 4-8 and 4-9, Estimated Annual
Emissions by Activity Alternative C — Project Year |0 and Project Year 20,
respectively, show the estimated emissions for each pollutant from each
emission generating activity analyzed for Alternative C.
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Table 4-8

Estimated Annual Emissions by Activity

Alternative C — Project Year 10

Alternative C - Year 10

(tons/year)
Emissions Generating Activity VOC (o(0] NOXx PM10 PM2.5 SO2 HAPs
Oil and Gas - Conventional /CBNG 590 734 598 54 26 36 51
Oil and Gas - Shale 60 158 125 13 5 8 4
Fluid Minerals Total 650 892 723 67 31 45 55
Coal 4 10 154 24 7 0 0
Sand and Gravel 0 2 3 58 7 0 0
Uranium 29 203 364 369 166 7 3
Solid Minerals Total 33 215 521 451 180 7 3
Lands and Realty ROW 0 0 1 2 0 0 0
Livestock Grazing 0 0 0 1 0 0 0
Travel and Transportation
Management 219 360 3 1,166 122 0 22
Vegetation —Prescribed Fire and
Mechanical Treatment 28 197 103 217 44 3 3
Other Activities Total 247 558 107 1,386 166 3 25
TOTAL 931 1,665 1,350 1,903 377 55 83

Table 4-9

Estimated Annual Emissions by Activity
Alternative C - Project Year 20
Alternative C - Year 20

(tons/year)
Emissions Generating Activity VOC co NOXx PM10 PM2.5 S02 HAPs
Oil and Gas - Conventional/CBNG 342 355 215 27 14 16 37
Qil and Gas - Shale 78 187 113 18 7 15 5
Fluid Minerals Total 419 542 328 45 21 31 42
Coal 4 10 154 24 7 0 0
Sand and Gravel 0 2 3 58 7 0 0
Uranium 58 406 727 739 331 13 6
Solid Minerals Total 62 418 884 820 345 14 6
Lands and Realty ROW 0 0 1 2 0 0 0
Livestock Grazing 0 0 0 1 0 0 0
Travel and Transportation
Management 219 360 3 1,166 122 0 22
Vegetation —Prescribed Fire and
Mechanical Treatment 28 197 103 217 44 3 3
Other Activities Total 247 558 107 1,386 166 3 25
TOTAL 729 1,518 1,319 2,251 532 48 73
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Fluid Leasable Minerals — Oil and Gas

Estimated emissions from oil and gas development for Alternative C were
calculated using a reasonably foreseeable development rate based on historical
development rates for federal wells within the planning area over the last 20
years. Estimated emissions from oil and gas activities were based on a
development level equivalent to 220 new BLM wells and associated drilling,
completion, gas treatment, and compression activities over the life of the plan.
Estimated emissions from 704 existing base year BLM wells and associated
decline over a 20-year period were also included in the estimated emissions
calculations. Appendix O includes additional details on the assumptions used in
calculating emissions from oil and gas activities for this alternative.

The same level of oil and gas development was predicted for Alternatives A and
C. However, different levels of emissions controls were assumed in each of
these two alternatives. Alternative A controls reflect compliance with
regulatory standards and continuation of current technology implementation in
the field. Alternative C controls reflect the resource protection goals of this
alternative and incorporate more stringent strategies. Alternative C estimated
emissions for oil and gas development are based on the following assumptions:

e Drill rig and completion engines that meet Tier IV engine emission
standards as defined in 40 CFR Part 1039

e Fugitive dust control from pad, road, and pipeline construction using
frequent watering, chemical dust suppressants, and speed control
with an assumed control efficiency of 80 percent

e Control of waste gas from well stimulation and completion
assuming 100 percent capture of all vented emissions then 20
percent sent to flare and 80 percent sent to “green completion”

e 50 percent of drilling/completion fluids are delivered and disposed
of by truck and 50 percent through overland pipeline

e 50 percent of field compression is electrified

e 80 percent of well pad tank and gas treatment fugitive emissions are
captured and flared

e 50 percent disposal of produced water and condensate is by truck

and 50 percent through liquids gathering system?

Estimated emissions from oil and gas development are predicted to decrease for
all pollutants over the base year for this alternative. Decreases in emissions are

? Feasibility of implementing a liquid gathering system is evaluated on a project-specific basis depending on terrain,
field layout and other considerations.
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predicted based on the lower development rates compared with Alternatives B
and D, decline in production from existing wells, and the implementation of
regulatory emission controls and emission control strategies on new
development.

Estimated emissions are also predicted to decrease compared with Alternative
A, even though the predicted development levels are the same for these two
alternatives. Comparisons between estimated emissions from oil and gas
development between Alternatives A and C show the potential effectiveness of
emission control strategies at the predicted level of development for these two
alternatives. The same level of activity for drilling and completion operations
was assumed for Alternatives A and C. However, Tier Il engines were assumed
for all years for Alternative A while for Alternative C, Tier IV diesel engines
were assumed for Year |10 and Tier IV diesel-electric generator sets were
assumed for Year 20. This allowed for a comparison of the effectiveness of
improved engine technology over the life of the plan. The comparison showed
that the use of Tier IV diesel engines reduced NO, and volatile organic
compound emissions by approximately 40 percent and particulate matter
emissions by over 75 percent over the use of Tier |l engines for the estimated
development rate used in the two alternatives. The comparison also showed
that the phased in use of Tier IV diesel-electric generator sets could reduce
NO,, volatile organic compound, and particulate matter emissions by
approximately 80 percent over Tier Il engines. Fugitive dust control with
chemical suppressants, watering, and speed control was estimated to reduce
particulate matter emissions under Alternative C by approximately 40 percent
compared with Alternative A. The electrification of small in-field compressors
was assumed to be feasible for approximately 50 percent of the estimated
compression requirements for this alternative. This showed a reduction in
volatile organic compound emissions of approximately 40 percent, and NO,,
carbon monoxide, and particulate matter reductions of less than 20 percent
compared with Alternative A. Capture and control of miscellaneous volatile
organic compound sources including tanks, dehydrators, pneumatic devices, and
venting were shown to reduce volatile organic compounds and hazardous air
pollutants emissions by approximately 50 percent between the two alternatives.

Although emissions are predicted to decrease from base year levels over the life
of the plan, the magnitude of emissions estimated for some pollutants from oil
and gas activities for this alternative has the potential to impact air quality
similar to those described under Alternative A. However, Alternative C includes
emission reduction measures in addition to those included in Alternative A so
the magnitude of potential impacts is expected to be less. A comparison of
estimated emissions between Alternatives A and C shows that improved engine
technology (Tier Il vs. Tier IV) can reduce predicted emissions of NOj, volatile
organic compounds, PM,s, and hazardous air pollutants by about one half for
drilling and completion engines. Liquids gathering and delivery systems for
drilling water, produced water, and condensate reduce fugitive dust and
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combustion emissions from truck traffic as well as fugitive volatile organic
compound emissions from well pad storage of these liquids. Capture and
control of volatile organic compound emissions from tanks and other well pad
equipment can reduce volatile organic compound emissions significantly and
illustrate that in-field centralization of gas and product treatment and storage
facilities should be encouraged so that equipment can be sized to effectively
control emissions.

Solid Minerals — Coal, Uranium, Sand and Gravel

Estimated emissions for solid mineral development activities for Alternative C
include underground coal mining, uranium and vanadium mining, and sand and
gravel sales. Management actions related to solid minerals development and
levels of development are the same as Alternative B. Estimated emissions and
potential impacts from this category are predicted to be the same as for
Alternative B.

Lands and Realty — Rights of Way
Estimated emissions and impacts on air quality are predicted to be the same as
Alternative A for this category.

Livestock Grazing

Estimated emissions and the potential for associated impacts on air quality are
expected to decrease from the base year and be lower for this alternative than
for Alternatives A and B due to lower permitted animal unit months and other
livestock grazing management actions included for this alternative.

Comprehensive Travel and Transportation Management

Estimated emissions and associated impacts on air quality are expected to
decrease from the base year for this category and be lower than Alternatives A
or B due to closure of some routes and open areas for motorized use.

Vegetation — Prescribed Fire and Mechanical Treatment

Estimated emissions and impacts on air quality from this category are expected
to decrease from the base year and be similar to but slightly lower than
Alternative A. While there is increased use of prescribed fire under this
alternative, there is decreased use of mechanical treatments under the
management actions for this alternative; taken together the result is an
estimated decrease in emissions and impacts from the base year and slightly
lower emissions from prescribed fire and mechanical treatments and impacts
than Alternative A.

Alternative D

Total estimated emissions for Alternative D are predicted to be the highest of
the four alternatives. This is due primarily to the highest reasonably foreseeable
development rate predicted for oil and gas activities than all alternatives and a
higher level of potential solid minerals development than Alternatives B and C
and the same increased level of motorized use as predicted for Alternative A.
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Estimated emissions for Alternative D increase significantly from the base year
for all analyzed pollutants. Increases in emissions are similar to those for
Alternative A for all source categories except oil and gas development. Tables
4-10 and 4-11, Estimated Annual Emissions by Activity Alternative D — Project
Year 10 and Project Year 20, respectively, show the estimated emissions for
each pollutant from each emission generating activity analyzed for Alternative D.

Fluid Leasable Minerals — Oil and Gas

Estimated emissions from oil and gas development for Alternative D were
calculated based on the Reasonably Foreseeable Development Scenario for Oil
and Gas, Grand Junction Field Office, Colorado (BLM 2012a). This document
evaluated the geologic potential of oil and gas reservoirs underlying the planning
area. The geologic potential along with other significant factors, including
economics, technology, physical limitations on access, existing or anticipated
infrastructure, and transportation were taken into account to estimate a future
oil and gas development scenario for a period of 20 years from the base year.
Estimated emissions from oil and gas activities were based on a development
level equivalent to 3,938 new BLM wells and associated drilling, completion, gas
treatment, and compression activities over the life of the plan. Estimated
emissions from 704 existing base year BLM wells and associated decline over a
20-year period were also included in the estimated emissions calculations.
Appendix O includes additional details on the assumptions used in calculating
emissions from oil and gas activities for this alternative.

Table 4-10
Estimated Annual Emissions by Activity
Alternative D - Project Year 10

Alternative D - Year 10
(tons/year)
Emissions Generating Activity VOC co NOx PM10 PM2.5 S02 HAPs
Oil and Gas - Conventional/CBNG 3,436 3,902 2,752 344 166 137 440
Oil and Gas - Shale 1,325 2,964 3,021 332 144 135 72
Fluid Minerals Total 4,761 6,866 5,773 676 310 272 511
Coal 6 21 217 60 19 0 1
Sand and Gravel 1 9 14 231 27 0 0
Uranium 29 203 364 369 166 7 3
Solid Minerals Total 36 232 594 661 212 7 4
Lands and Realty ROW 0 0 1 2 0 0 0
Livestock Grazing 0 1 1 0 0 0
Travel and Transportation
Management 295 484 4 1,569 164 0 29
Vegetation —Prescribed Fire and
Mechanical Treatment 39 230 144 321 61 4 4
Other Activities Total 334 715 149 1,894 225 4 33
TOTAL 5,131 7,814 6,517 3,231 747 283 548
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Table 4-11

Estimated Annual Emissions by Activity

Alternative D - Project Year 20

Alternative D - Year 20
(tons/year)
Emissions Generating Activity VOC (¢0) NOx PM10 PM2.5 SO2 HAPs
0il and Gas - Conventional /CBNG 4,634 4,837 2,696 386 183 194 576
Oil and Gas - Shale 1,681 3,537 2,867 375 139 260 86
Fluid Minerals Total 6,315 8,374 5,563 761 323 454 662
Coal 7 18 269 42 12 0 1
Sand and Gravel 1 9 14 231 27 0 0
Uranium 58 406 727 739 331 13 6
Solid Minerals Total 66 432 1,010 1,011 371 14 7
Lands and Realty ROW 0 0 1 2 0 0 0
Livestock Grazing 0 1 0 1 0 0 0
Travel and Transportation
Management 364 597 5 1,937 202 0 36
Vegetation —Prescribed Fire and
Mechanical Treatment 39 230 144 321 61 4 4
Other Activities Total 403 828 150 2,262 264 4 40
TOTAL 6,784 9,634 6,723 4,034 957 472 709
Alternative D estimated emissions for oil and gas development are based on the
following assumptions:
Drill rig and completion engines that meet Tier Il engine emission
standards as defined in 40 CFR Part 89 through Year 10 and then
phase in of engines that meet Tier IV engine emission standards as
defined in 40 CFR Part 1039 by Year 20
Fugitive dust control from pad, road, and pipeline construction using
frequent watering and speed control with an assumed control
efficiency of 50 percent
Control of waste gas from well stimulation and completion
assuming 90 percent capture of all vented emissions then 25
percent sent to flare and 75 percent sent to “green completion”
50 percent of drilling/completion fluids are delivered and disposed
of by truck and 50 percent through overland pipeline
50 percent of well pad tank and gas treatment fugitive emissions are
captured and flared
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e 50 percent disposal of produced water and condensate is by truck
and 50 percent through liquids gathering system3

The reasonably foreseeable potential for oil and gas development for Alternative
D is five times greater than Alternative B and |7 times greater than Alternatives
A and C. The estimated emissions for oil and gas development under this
alternative reflect this substantially higher level of development. The magnitude
of NOy and volatile organic compound emissions would likely contribute to
increased concentrations of ozone formation and has the potential to contribute
to adverse impacts associated with ozone formation. The phased in use of Tier
IV diesel engines by Year 20 was shown to reduce NOy and volatile organic
compound emissions by approximately 40 percent and particulate matter
emissions by over 75 percent compared to the use of Tier Il engines initially
selected for this alternative. Ambient concentrations of NO,, sulfur dioxide,
PM, s, and volatile organic compounds could be increased due to emissions from
this level of development. NO,, sulfur dioxide, and particulate matter emissions
have the potential to contribute to visibility degradation and increased
atmospheric deposition with the region. Emissions of hazardous air pollutants
could potentially result in localized increased risk of impacts on human health.

Solid Minerals — Coal, Uranium, Sand and Gravel

Estimated emissions for solid mineral development activities for Alternative D
are the same as Alternative A. Estimated emissions and associated impacts on
air quality from this category are the same as for Alternative A

Lands and Realty — Rights of Way
Estimated emissions and impacts on air quality are predicted to be the same as
Alternative A for this category.

Livestock Grazing
Estimated emissions and impacts on air quality are predicted to be the same as
Alternative A for this category.

Comprehensive Travel and Transportation Management
Estimated emissions and impacts on air quality are predicted to be the same as
Alternative A for this category.

Vegetation — Prescribed Fire and Mechanical Treatment

Estimated emissions from this category (i.e., prescribed fire and vegetation
treatments) are predicted to decrease from the base year due to management
actions that limit the use of prescribed fire. However the management actions

3 Feasibility of implementing a liquid gathering system is evaluated on a project-specific basis depending on terrain,
field layout and other considerations.
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are less restrictive for Alternative D than Alternatives A, B, and C; therefore
emissions are slightly higher. Potential impacts on air quality are the same as
those described for Alternative A.

Cumulative

Greenhouse Gases and Climate Change

Concentrations of certain gases in the earth’s atmosphere have been identified
as being effective at trapping heat reflected off the earth’s surface thereby
creating a “greenhouse effect.” As concentrations of these greenhouse gases
increase, the earth’s surface warms, the composition of the atmosphere
changes, and global climate is affected. Concentrations of greenhouse gases have
increased dramatically in the earth’s atmosphere in the past century.
Anthropogenic (man-made) sources and human activities have been attributed
to these increases particularly for carbon dioxide, methane, nitrous oxide, and
fluorinated gases (EPA 2010b).

The EPA has determined that six greenhouse gases are air pollutants and subject
to regulation under The Clean Air Act: carbon dioxide, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride (EPA 2013). Of
these greenhouse gases, carbon dioxide, methane, and nitrous oxide are
commonly emitted by the types of activities included in this analysis, while the
remaining three greenhouse gases are emitted in extremely small quantities or
are not emitted at all. Greenhouse gas emissions from management actions and
activities were estimated for each alternative in this analysis for the following
pollutants:

e Carbon dioxide (CO,)
e Methane (CH4)
¢ Nitrous oxide (N2O)

As the major component of natural gas, methane emissions from underground
mining operations and oil and gas exploration and development can be
considerable. Emissions of carbon dioxide and nitrous oxide from fossil fuel
combustion and fire can also be of concern. This analysis quantified emissions of
carbon dioxide, methane, and nitrous oxide from the same management actions
and activities for each alternative as for the criteria pollutants.

A greenhouse gas’s ability to contribute to global warming is based on its
longevity in the atmosphere and its heat-trapping capacity. In order to aggregate
greenhouse gas emissions and assess their contribution to climate change, the
EPA has assigned each greenhouse gas a global warming potential that is used to
calculate carbon dioxide equivalents (COz.q). The carbon dioxide equivalent for
each greenhouse gas is calculated by multiplying the quantity of emissions by the
global warming potential for that greenhouse gas. Total carbon dioxide
equivalent emissions for all greenhouse gases are then determined by adding the
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carbon dioxide equivalent emissions of each greenhouse gas. Global warming
potentials used for greenhouse gas emission calculations and reporting are CO;
= |, CH4 = 25, and N,O = 310. Carbon dioxide equivalents were then
converted to million metric tonnes, the typical reporting unit for greenhouse
gas emissions. Table 4-12, Estimated Annual Greenhouse Gas Emissions
Summary for BLM Actions within the Grand Junction Planning Area, shows the
estimated annual emissions of the greenhouse gases for each alternative.

Greenhouse gas emissions are estimated to increase for all alternatives over
estimated base year emissions. Alternative A shows increases of greenhouse gas
emissions from the base year by approximately five times in the short term and
six times in the long term. Alternatives B and C show increases over the base
year by approximately four times in the short term and the long term.
Alternative D shows increases over the base year by approximately seven times
in the short term and ten times in the long term. Coal mining activities are
predicted to be the largest contributor to greenhouse gas emissions for all
alternatives followed by oil and gas development. Coal mining greenhouse gas
emissions are primarily from fugitive methane emissions. The largest sources of
greenhouse gas emissions within the oil and gas sector include carbon dioxide
emissions from natural gas compressors and drill rig engines, and fugitive
methane emissions from wellhead equipment, pneumatic devices and tanks.

Table 4-13, Greenhouse Gas Emissions from BLM Actions as a Percentage of
Colorado Statewide Greenhouse Gas Emissions, shows the comparison of
greenhouse gas emissions from BLM actions for each of the alternatives to a
statewide inventory of greenhouse gas emissions completed in 2007. The
inventory was compiled for the CDPHE by the Center for Climate Strategies
and was based on actual emissions for 2005 and projected emissions for 2010
and 2020. Greenhouse gas emissions estimated for each of the alternatives
comprise between | percent and 3 percent of statewide greenhouse gas
emissions. As another means of comparison, the total estimated greenhouse gas
emissions estimated for Alternative B (Proposed RMP) are approximately
equivalent to 2.6 times the reported carbon dioxide emissions from the Nucla
Power Plant located in Montrose county for 2008 (EPA 2012a). The total
estimated greenhouse gas emissions for Alternative B (Proposed RMP) of 2.27
million metric tonnes are approximately equal to 0.03 percent of the total US
2008 greenhouse gas emissions of 7,048 million metric tonnes of carbon dioxide
equivalents (EPA 2012b).

Several activities contribute to the phenomena of climate change, including
emissions of greenhouse gas (especially carbon dioxide and methane) from fossil
fuel development, large wildland fires and activities using combustion engines;
changes to the natural carbon cycle; and changes to radiative forces and
reflectivity (albedo). It is important to note that greenhouse gas will have a
sustained climatic impact over different temporal scales. For example, recent
emissions of carbon dioxide can influence climate for 100 years.
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Table 4-12
Estimated Annual GHG Emissions Summary for BLM Actions
within the Grand Junction Planning Area

Total Estimated Emissions by Alternative
(tonnes per year)
CO2eq
co2 CHa4 N20 CO2e (million metric
Scenario tonnes)
Base Year 351,875 8,383 7 530,150 0.53
Alternative A - Year 10 284,012 103,351 7 2,456,664 2.46
Alternative B - Year 10 430,816 87,378 9 2,268,493 2.27
Alternative C - Year 10 274,830 83,074 8 2,021,729 2.02
Alternative D - Year 10 1,287,175 124,950 18 3,916,765 3.92
Alternative A - Year 20 230,750 140,305 6 3,179,103 3.18
Alternative B - Year 20 457,904 88,092 9 2,310,599 2.31
Alternative C - Year 20 218,917 81,395 6 1,930,155 1.93
Alternative D - Year 20 1,761,955 177,448 25 5,496,241 5.50
Table 4-13
GHG Emissions from BLM Actions as a Percentage of
Colorado Statewide GHG Emissions
Grand Junction Planning Area Colorado Statewide Inventory 2 % Contribution
Estimated GHG Estimated GHG B s
. . . . S 10
i Emissions Emissions
S LG Colorado GHGs
(MMt CO 5q) (MMt CO 5q)
Base Year 0.53 Actual Estimated 2005 116 0.46%
Alternative A - Year 10 2.46
Projected 2020 148 1.67%
Alternative A - Year 20 3.18
Alternative B - Year 10 2.27 )
Projected 2020 148 1.54%
Alternative B - Year 20 2.31
Alternative C - Year 10 2.02
Projected 2020 148 1.37%
Alternative C - Year 20 1.93
Alternative D - Year 10 3.92
- Projected 2020 148 2.66%
Alternative D - Year 20 5.50

? Source: Colorado Greenhouse Gas Inventory and Reference Case Projections 1990-2020 (CCS 2007)

It may be difficult to discern whether global climate change is already affecting
resources in the planning area (as opposed to on a global level). It is important
to note that projected changes locally are likely to occur over several decades
to a century. Therefore many of the projected changes in the planning area
associated with climate change may not be measurably discernible within the
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reasonably foreseeable future. Existing climate prediction models are global or
continental in scale; therefore they are not appropriate to estimate potential
impacts of climate change on the planning area. The current state of the science
involves calculating potential quantities of greenhouse gases that may be added
to the atmosphere from a particular activity. However, tools to analyze or
predict how global or regional climate systems may be affected by a particular
activity or activities within the planning area are not currently available.
Assessing the impacts of greenhouse gas emissions on global climate change
requires modeling on a global scale which is beyond the scope of this analysis.
Potential impacts on climate change are influenced by greenhouse gas emission
sources from around the globe and it is not possible to distinguish the impacts
on global climate change from greenhouse gas emissions originating from the
planning area.

CARMMS

The Draft RMP/EIS focused on qualitative impacts on air quality. The analysis
was based on quantitative emissions data, and conclusions were relative to the
alternatives and a base year emissions inventory. The emissions inventories
were based on formal emissions controls and specific levels or forecasted BLM
management actions unique to each alternative.

In consideration of disclosing reasonably foreseeable development and
cumulative impacts from federal and non-federal oil and gas development, the
BLM is conducting the Colorado Air Resources Management Modeling Study
(CARMMS). The CARMMS is an umbrella approach for analyzing cumulative
impacts to the year 202|. The emissions inventories were revised to comport
to the modeling effort, but no longer cover the expected lifespan of the RMP.
However, this provides a more gradual and granular look at actual development
given the changing nature of air quality and the regulations that drive the need
for further future analysis.

CARMMS utilizes the Comprehensive Air-quality Model with extensions
(CAMXx) to assess statewide impacts to air quality and air quality related values
from projected oil and gas development out to year 2021 for three
development scenarios (low, medium, and high). CAMx is a one-atmosphere
model that considers all future projected emissions (e.g., mining, on-road off-
road vehicle travel, stationary sources, natural sources, etc.), not just those
from oil and gas activities. CAMx emission estimates are described in this
section. CARMMS projections for oil and gas development are based on either
the most recent BLM field office Reasonably Foreseeable Development (RFD)
documents / analyses (high), or by projecting the current 5-year average oil and
gas development paces forward to year 2021 (low). The medium scenario
includes the same oil and gas well count projections as the high scenario, but
will assume additional emission restrictions, where the high / RFD scenario
assumed current O&G development practices and “on the books” emissions
controls and regulations (as of year 2013). Each BLM field office / planning area
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was modeled with CAMx source apportionment technology, meaning that
incremental impacts to air pollution, regional ozone and AQRVs from emissions
sources in these planning areas are essentially tracked to better understand the
significance of oil and gas / minerals development on impacted resources and
populations. The CARMMS project leverages the work completed by the
WestJumpAQMS and the base model platform and model performance metrics
are based on those products (baseline year ~ 2008). At this time, only the
CARMMS high / RFD modeling scenario is complete, and thus those results will
be used to describe potential air quality impacts for approximately 10 years of
future projected federal oil and gas development for GJFO. The 4-kilometer
modeling domain used for CARMMS is shown in Diagram 4-1.

With respect to the GJFO source apportionment area, the CARMMS high RFD
scenario modeled 2,521 additional Federal wells to be developed for years 2012
through year 2021. The annual rate of development (~252 Federal wells per
year) was held constant for the modeled scenario timeline. Table 4-14, Grand
Junction Field Office Oil and Gas Emissions (Tons) - CARMMS RFD Scenario,
shows year 2011 and year 2021 GJFO Federal oil and gas emissions for
CARMMS.

The annual O&G emissions rates shown in the table above were developed
using the following datasets, assumptions and procedures for developing a GJFO
specific year 2021 emissions inventory for CARMMS (see Appendix O for more
details):

e Emissions for 201 | baseline were estimated and then projected to
future year 202l, accounting for O&G activity growth and for
applicable air pollutant emissions source controls. On-the-books
(current as of year 2013) emissions controls were assumed for
future year 2021 western Colorado oil and gas emissions sources.

e For estimating future western Colorado oil and gas emissions, four
emissions calculators were developed by well type (oil, gas, CBNG
and shale gas) with input data from literature sources including the
GJFO AQTSD and western Colorado oil and gas operators input.

e Well pad construction and development emissions inventories
account for construction equipment and traffic; drilling, fracking and
completion equipment and traffic; wind erosion and natural gas
venting and flaring.

e Production phase emissions inventories account for heaters;
dehydrators; storage tanks; pneumatics and equipment fugitives;
blow-downs; work-overs and re-completions.

e Midstream emissions source inventories account for: natural gas
compressor and processing facilities; and gas sweetening.
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Diagram 4-1
CARMMS 4-Kilometer Modeling Domain
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Table 4-14

GJFO Federal O&G Emissions (Tons) - CARMMS RFD Scenario*

CARMMS

Area ID Year PMio PM2;s vocC co NOx SO,
— 2011 50 24 634 655 535 2
) 2021 1,519 328 13,744 5,333 7,670 I5

*CARMMS RFD Scenario assumes 252 new Federal O&G wells being developed each year in the GJFO.

For CARMMS, the western Colorado oil and gas emissions calculators were
designed to estimate emissions for both Federal and non-Federal activities
within the western Colorado BLM planning areas. The emissions for mines on
Federal lands were estimated for year 201 | baseline and future year 2021, and
were based on a current CDPHE APENSs database and available EAs and ElISs for
mines including the Books Cliff Area and McClane mines in the GJFO Planning

Area.

The CARMMS year 2021 cumulative emissions inventory for sources other than
additional western Colorado oil and gas development and Colorado Federal
mining is made up of the following datasets / emissions inventories:

For BLM Colorado Royal Gorge Field Office (eastern half of
Colorado), year 2011 oil and gas permitted emissions were based
on CDPHE APENs database and projected to year 2021 for future
projected oil and gas production rates. WRAP Phase Il D] Basin
“non-permitted” emissions inventory factors were applied to
projected oil and gas production rates to develop RGFO non-
permitted year 2021 oil and gas emissions. RGFO year 2021 oil and
gas construction / development emissions were estimated using
spreadsheet calculators based on oil and gas industry survey data
specific to the northern RGFO / PNG Planning Area. Construction
emissions were based on current practices (provided by industry)
and “on the books” emissions controls for the CARMMS High
(RFD) year 2021 modeling scenario.

Projected year 2021 oil and gas emissions inventories for nearby
States / Basins were based on recent RMP / EIS air quality analyses
and Regional modeling studies including the Utah ARMS and
Wyoming CDC Projects.

Other anthropogenic for the year 2021 future year were based on
2020 emissions projections compiled by the Three-State Air Quality
Study (3SAQS) that were based on EPA’s 2020 projections used in
the PM2.5 NAAQS rulemaking, which used the EPA’s 2007v5
modeling platform. Oil and gas emissions for Colorado,
southwestern Wyoming and the Uinta Basin (Utah) were removed
from the 3SAQS 2020 emissions inventory and replaced with
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CARMMS Colorado-specific oil and gas emissions estimates to avoid
double-counting emissions.

e Emissions for the CARMMS year 202| emissions inventory that
remained at year 2008 levels (from West]UMPAQMS) are biogenic,
fire, lightening, sea salt, windblown and Canada and offshore sources
emissions. The Western Regional Air Partnership (VWRAP)
windblown dust model was used to generate windblown emissions,
smoke emissions from fires were based on the 2008 fire emissions
inventory developed in the Joint Fire Sciences Program DEASCO3
study, and biogenic emissions were generated using enhanced
version of the Model Emissions of Gases and Aerosols in Nature
(MEGAN).

e On-road mobile source emissions were based on the MOVES20|0a
model with county-specific data and new spatial surrogates for
emissions were developed using the latest 2010 Census data.

The following sub-sections provide CARMMS RFD scenario modeling results for
~ 2,521 new Federal oil and gas wells within the GJFO and cumulative emissions
sources.

PSD Pollutant Concentrations

The PSD program is a Clean Air Act permitting program for new and modified
major air pollution sources and is administered in Colorado by the CDPHE Air
Pollution Control Division (APCD). In this air quality assessment, PSD
increment consumption comparisons are provided to evaluate the extent of
environmental effects only, and do not constitute a regulatory consumption
analysis.

Table 4-15, CARMMS RFD Year 2021-GJFO New Federal Oil and Gas — Max
PSD Consumption at Any Domain Class | Area, presents the highest percentage
of PSD pollutant consumption at any Class | area due to the projected new
Federal oil and gas emissions for the entire GJFO. To leverage modeling data
from other studies, CARMMS uses a longitude/latitude origin at (-97, 40) and
standard latitude parallels of 33 and 45 degrees. All PSD pollutants contributions
from the projected wells and emissions associated with the GJFO source
apportioned group are less than 5% of any PSD Class | increment and are thus
exceedingly low.

Table 4-16, CARMMS RFD Year 2021-GJFO New Federal Oil and Gas — Max
PSD Consumption at Any Domain Class Il Area, presents the highest
percentage of PSD pollutant consumption at any sensitive Class |l area due to
the projected new Federal oil and gas emissions for the entire GJFO. All PSD
pollutants contributions from the projected O&G wells and emissions
associated with the GJFO source apportioned group are less than 15% of any
PSD Class | increment at nearby Class |l area Colorado National Monument
that is located in the GJFO Planning Area.
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Table 4-15
CARMMS RFD Year 2021- GJFO New Federal O&G - Max PSD Consumption at
Any Domain Class | Area

Pollutant, PSD Class | Max @ any S e
Averaging Time Increment Class | Area PSD Class | bbb
Increment Occurred
NO2, Annual 2.5 0.078 3.1% Arches
PMI10, 24-hour 8 0.130 1.6% Arches
PMI10, Annual 4 0.020 0.5% Flat_Tops
PM2.5, 24-hour 2 0.094 4.7% Arches
PM2.5, Annual I 0.009 0.9% Flat_Tops
SO2, 3-hour 25 0.003 0.0% Dinosaur_CO
SO2, 24-hour 5 0.002 0.0% Arches
SO2, Annual 2 0.000 0.0% Arches
Table 4-16

CARMMS RFD Year 2021- GJFO New Federal O&G — Max PSD Consumption at
Any Domain Sensitive Class Il Area

Percent of Sensitive Class

PoIII'Jtant: PSD Class | Max @ any PSD Class | Il Area where
Averaging Time Increment Class | Area
Increment Max Occurred
NO2, Annual 2.5 0.170 6.8% Colorado_NM
PMI10, 24-hour 8 0.295 3.7% Colorado NM
PMI10, Annual 4 0.036 0.9% Colorado_ NM
PM2.5, 24-hour 2 0.242 12.1% Colorado_ NM
PM2.5, Annual | 0.023 2.3% Colorado NM
SO2, 3-hour 25 0.006 0.0% Colorado NM
SO2, 24-hour 5 0.003 0.1% Colorado NM
SO2, Annual 2 0.001 0.0% Colorado NM

AQRV and Ozone Impacts Associated with New GJFO Federal Oil and Gas

Table 4-17, CARMMS RFD Year 2021 - GJFO New Federal Oil and Gas
Contribution to Modeled AQRYV Impacts, provides a quasi-cumulative summary
of ozone, visibility and nitrogen deposition impacts for all of the new projected
GJFO Federal oil and gas emissions (since year 201 1) associated with the RFD
(High) modeling scenario. These impacts show the relative contribution to full
cumulative (all world-wide emissions sources) impacts for the projected year
2021 GJFO oil and gas emissions associated with the RFD (high) modeling
scenario.

As shown in Table 4-17 below, there are three and 22 days that the projected
new GJFO year 202| Federal oil and gas emissions (since year 2011) have a
significant (~ 0.5 dv) visibility change impact at any Class | and sensitive Class I
area, respectively. For visibility change above 1.0 dv (just noticeable change),
there are zero and three days predicted for Class | and sensitive Class Il areas
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Table 4-17
CARMMS RFD Year 2021- GJFO New Federal O&G Contribution to Modeled AQRV
Impacts®
Maximum Maximum Number Maximum Modeled .
. Maximum 4th
Number of of Annual Days Annual Nitrogen Hich Daily 8-hour
Source Annual Days Above 0.5 dv Deposition @ Any 8 Ozo)|'1e
Group Above 0.5 dv Change @ Class I / Sensitive I
. Contribution
Change @ Sensitive Class Il Class Il Area (ppb)
Class | Area Area (kg/ha-yr) PP
GJFO 3 (Arches NP) 22 (Colorado NM) Ll I 44

Wilderness)

* Maximum modeled concentrations / values for any Class | / sensitive Class Il area (AQRYV - visibility and
deposition) or grid cell (ozone) within the CARMMS 4km modeling domain (includes all of Colorado).

(the three days occur at Colorado NM), respectively. As shown, the maximum
modeled nitrogen deposition contributions are minimal with respect to the
cumulative critical nitrogen deposition load of 1.5 kg/ha-yr value. Maximum
sulfur deposition at any Class | or sensitive Class |l area is less than 0.001 kg/ha-
yr for new GJFO Federal oil and gas emissions. The maximum contributions to
4th high daily maximum 8-hour concentrations are minimal (shown in table)
with respect to the 75 ppb 8-hour ozone standard. The information above
shows that the predicted air quality impact contributions associated with an
aggressive 10-year oil and gas development scenario for the entire GJFO are
relatively small, and it is reasonable to conclude that project-level O&G
development (based on actual development plans) would have even lower
contributions to the overall cumulative air quality.

For a Project, the ANC Level of Acceptable Change (LAC) threshold is no
change greater than 10% for lakes with base ANC > 25 peg/l and no change
greater than | peg/l for lakes with base ANC values < 25 peg/l. The ANC
calculations due to nitrogen and sulfur deposition from the GJFO Federal O&G
RFD scenario are shown in Table 4-18, CARMMS RFD Year 2021 - GJFO New
Federal Oil and Gas- ANC Changes. Specifically, the table shows all of the lakes
where the delta in ANC % showed a change as a result of the new projected
GJFO Federal oil and gas emissions (since year 20I1) associated with the
CARMMS RFD modeling scenario. All of the values are below the USFS ANC
LAC threshold at all sensitive lakes. The USDA Forest Service methodology
reports both Delta ANC calculations and LAC thresholds as positive quantities;
however they reflect a decrease in lake ANC.

AQRYV Impacts Associated with Cumulative Sources

Table 4-19, CARMMS Modeled AQRV Impacts - High 2021 Scenario - Full
Cumulative Emissions Inventory, provides a full cumulative summary of ozone,
visibility and nitrogen deposition impacts for all (i.e.,, world-wide) new and
existing emissions sources associated with the CARMMS RFD (High) year 2021
modeling scenario.
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Table 4-18
CARMMS RFD Year 2021- GJFO New Federal O&G - ANC Changes*
10th
National Wilderness szv':;‘:“:,'fc Delta Delta ANC USFSLAC  Below
Forest  Area - Lake Value ANC (%) (peg/L) Threshold Threshold?
(peq/L)
White Upper Ned 5
River Wilson Lake 12.9 3.15% 0.4059 <I(peq/L) yes
Gunnison Deefafgeek 206 2.40% 0.4949 <I(peqlL) yes
San Juan- :
Rio White Dome 2.1 3.22% 0.0664 <I(pegq/L) yes
Lake
Grande

*Highest impacts (associated with CARMMS RFD Scenario new GJFO Federal O&G) for top three lakes (with
respect to highest Delta ANC percent change) for all sensitive lakes within the CARMMS 4km modeling domain.

Table 4-19
CARMMS Modeled AQRY Impacts - High 2021 Scenario - Full Cumulative Emissions
Inventory*

Best 20% Days Visibility = Worst 20% Days Visibility Modeled Annual
Class | Area Metric (dv) - 2021 High Metric (dv) - 2021 High Nitrogen Deposition

Improvement from 2008 Improvement from 2008 (kg/ha-yr)
Arches NP -0.11 0.39 1.5559
Flat Tops
Wilderness 0.04 0.6l 2.3908

* Positive visibility related values mean overall visibility improvement and deposition values are average for all grid
cells making up the Class | area.

As shown in Table 4-19, the model predicted that the highest impacted Class |
areas (relative to potential GJFO oil and gas development) would see
improvements for worst visibility days and could see slight (~ 0.1 dv)
degradation for best visibility days at Arches NP and improvement for best
visibility days at Flat Tops Wilderness. Modeled year 2021 annual nitrogen
deposition for nearby Class | areas compare well to the total actual observed
nitrogen deposition values for current years (see Chapter 3 ~ Affected
Environment for current conditions information), suggesting little change in
cumulative deposition from baseline years monitored to future year 2021. Using
the baseline / current years monitored nitrogen and sulfur deposition rates data
with year 2021 CARMMS cumulative modeling results, it is reasonable to
conclude that the ANC of Lakes within the immediate area in year 2021 would
be similar to baseline / current ANC conditions since ANC changes are directly
related to the amount of nitrogen and sulfur deposition.
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Cumulative Ozone and Other Criteria Pollutants Impacts

For full cumulative ozone design value projections at regional ozone monitoring
sites, the maximum current year 8-hour ozone design concentration (DVC;
based on 2006-2010 observations) is 82.0 ppb at the Rocky Flats North
(CO_Jefferson_006) monitor that is projected to be reduced to 79.5 ppb for
the CARMMS 2021 High Development Scenario. With the exception of the
Larimer County, Colorado monitors, modeled ozone predictions at all monitors
within the modeling domain result in lower future 2021 values. For the ozone
design value projection unmonitored area analysis (analysis for areas with no
monitors), the geographical extent (i.e., size) of the overall area of ozone design
value exceedances is reduced (from years 2008 to 2021) and CARMMS plots
show the largest ozone reductions in the Denver and Salt Lake City areas and
ozone increases in Garfield County, Colorado.

The following plots show the projected cumulative impacts to the 4th highest
daily maximum 8-hour ozone concentration at locations throughout the
modeling domain. The modeled values presented are the maximum predicted
for each location and would not necessarily occur on the same day for all
locations. Areas colored in white are those locations / grid cells with a
projected maximum value at or above 76 ppb, indicating a projected exceedance
of the ozone standard. Other colors represent areas with projected maximum
values at or below the standard of 75 ppb. The projected values for the year
2008 base case are shown on the first map. The second map shows projected
values for the CARMMS year 2021 RFD / high O&G development scenario. The
modeling analysis predicts exceedances of the ozone standard in some areas,

The 4th highest 8 hour average daily max 03 The 4th highest 8 hour average daily max O3
2008 2021 High Oil and Gas Scenario

CARMMS CAMx 4km CARMMS CAMx 4km
o
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particularly in the Front Range urban area, which is consistent with monitoring
data / information. The model predicts some increases and some decreases by
year 2021 in the 4t highest daily maximum 8-hour ozone concentration, but the
overall extent of exceedances is predicted to decrease, particularly in the
Denver Metro area.

The following plots show CARMMS cumulative predicted values for the 8th
highest daily average PMys concentration for the year 2008 base case and the
CARMMS 2021 RFD / high scenario across the modeling domain. White shading
indicates areas that are projected to exceed the PMys 24-hour standard. The
maximum 8t high 24-hour PMys in 2008 (670 pg/m3) and 2021 (671 pg/m3)
exceed the 35 pg/m3 NAAQS. These high values occur on the southern border
of the CARMMS domain and are due to smoke emissions from wildfires. Within
Colorado, the modeling results show that western Colorado areas with
elevated PMy;5 24-hour average concentrations for base year 2008 are projected
to grow by year 2021.

The CARMMS cumulative highest annual average PM,s concentration is ~30
Mg/m3 (annual ambient standard ~ 12 pg/m3) in both the year 2008 and 2021
modeling scenarios and occurs in the southern most portion of the modeling
domain near Ruidoso, New Mexico; this maximum concentration is due to
wildfires. The maximum predicted contribution from new GJFO Federal oil and
gas emissions to the 8t highest 24-hour and annual PM; 5 concentrations under
the 2021 RFD / high oil and gas development scenario are [.2 pg/m3 and 1.0
Mg/m3, respectively.

The 8th highest daily average PM, ; Concentration The 8th highest daily average PM,; Concentration
2008 2021 High Oil and Gas Scenario
CARMMS CAMx 4km CARMMS CAMx 4km

35.0
20.0
12.0
8.0
75
5.0
4.0
3.0
25
20
1.5
1.0
05

— 0.0

Omax(115,4) = 671.2 ug m?

3
Grinirzs 204 < 85 s m® Qmin(133,202) = 8.9 ug m”
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As described for PM,s 24-hour average concentrations, the modeling results
show that western Colorado areas with elevated PM|o 24-hour average
concentrations for base year 2008 are projected to grow by year 202|. The
maximum 2 highest 24-hour PM|0 contribution for projected new (post year
201 1) GJFO Federal oil and gas emissions is 7.9 ug/m3.

New projected GJFO oil and gas emissions have very small contributions to SO,
concentrations with contributions for all SO, averaging times being less than |
ug/m3.

As described earlier, the CARMMS includes two other future modeling
scenarios (other than the RFD / high scenario): low scenario developed by
projecting the current 5-year average development paces forward to year 2021,
and the medium scenario that includes the same oil and gas well count
projections as the RFD / high scenario, but assumes additional air pollutant
emission restrictions beyond current “on-the-books” regulations. As future oil
and gas development occurs in Colorado, modeling results for all CARMMS
scenarios will be used to correctly assess the levels (pace) of oil and gas
development and corresponding air quality impacts for each BLM Colorado
planning area / Field Office for making implementation decisions.

As part of an accounting process to validate the applicability of CARMMS (and
other modeling studies) during the authorization of future emission-generating
activities, the BLM Colorado will add project-specific emissions to actual total
regional air pollutant emissions estimates to compare to the GJFO oil and gas
and other regional emissions rates modeled in cumulative air quality modeling
studies (CARMMS). Regional study / CARMMS results for each modeling
scenario / emissions inventory will be evaluated to confirm that the activities
being approved by the BLM Colorado are within the modeled inventory levels
that correlate with acceptable air quality impacts. Substantial emission-
generating activities cannot occur without further BLM analysis and approval of
proposals for exploration and development operations. Using CARMMS, new
air pollutant monitoring data and other air quality analyses, the BLM may make
its approval of these activities subject to conditions of approval (COA)
addressing air pollutant emissions, as appropriate.

Near-Field Impacts Analysis Tools

As described in the CARPP (see Appendix G), project-specific near-field
analyses based on actual resource development plans and details will be
conducted on a case-by-case basis at the project-level / APD stage. Currently,
the BLM Colorado has several near-field modeling analyses and tools that could
be used to assess project-specific impacts at the APD / project-level stage for
future GJFO O&G or other resource development. These tools / analyses
include:

e BLM Colorado near-field modeling screening tool that estimates
near-field impacts for 5-years of Colorado-based meteorology for
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4.3.2

various receptor distances and elevations from centralized point and
volume sources. The modeling tool also includes air quality impacts
analysis for ~ 2 mile roadway development and traffic. This tool
could be used to access impacts associated with oil and gas and
other resource development.

e The near-field modeling analyses completed for the GJFO Fram
Whitewater Master Development Plan Environmental Assessment
(BLM 2013a) and Black Hills DeBeque Exploratory Proposal
Environmental Assessment (BLM 2013b) are for multiple oil and gas
wells development projects in the GJFO Planning Area. Near-field
modeling analyses were conducted for both projects that indicated
that pollutant impacts from the proposed development plans would
be in compliance with National Ambient Air Quality Standards
(NAAQS), Colorado Ambient Air Quality Standards (CAAQS), and
that hazardous air pollutant (HAP) concentrations of benzene, ethyl
benzene, formaldehyde, n-hexane, toluene and xylene would be
below acceptable threshold values. Near-field impacts from oil and
gas field development and field production were analyzed.

For instances when the project-level oil and gas development plans compare
well with levels analyzed in recent GJFO oil and gas development EAs, the BLM
may utilize and apply the discussion and analyses that have already been
completed for future NEPA documents. For new development plans that seem
“unique” with respect to topography or location, or have levels of projected
resource development beyond what has been already analyzed, new near-field
modeling analyses will be conducted on a case-by-case basis.

Soil Resources

This section discusses impacts on soils from proposed management actions of
other resources and resource uses. Existing conditions are described in
Section 3.2.4, Soil Resources. Impacts on soil resources from implementation
of each alternative are summarized in the subsections that follow.

Direct and indirect impacts from resource programs on soil resources are
generally mitigated by avoiding or minimizing the impact to the degree
practicable using stipulations (e.g., NSO and CSU). The various management
actions and allowable use decisions outlined in Chapter 2 and stipulations
described in Appendix B emphasize this approach for maintaining, improving,
and conserving soil resources. Impacts that cannot be avoided would at least be
minimized by the application of COAs, BMPs, and standard operating
procedures (SOPs; see Appendix H).

Impacts on soil resources can result from a number of causes, including
livestock grazing, recreation, mineral resource activities, renewable energy
development, road construction, and other surface-disturbing activities. Impacts
on soil resources include compaction, composition alteration, and erosion. The
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intensity and extent of impacts on soil resources are determined in part by the
type and location of the surface-disturbing activities and surface occupancy. For
example, soil erosion from roads depends on physical soil factors, road or trail
grade and position on the landscape, road design factors, traffic type and
volumes, and the effectiveness of drainage maintenance. Impacts on soil
resources can also be affected by any applicable stipulations (Appendix B) and
plans of operations that address site-specific environmental concerns and
require mitigation to stabilize soil, to prevent unnecessary erosion, and to
revegetate disturbed surfaces. Impacts on soil resources are described below.

Surface-disturbing activities and surface occupancy can impact soil resources by
destroying biological soil crusts and desert pavement. Where present, biological
soil crusts could be crushed during surface disturbance. Underlying soils would
no longer be protected from wind and water erosion. The destruction of
biologic soil crusts reduces soil surface resistance to erosion, increasing soil loss
and sediment transport in these areas.

Surface-disturbing activities and surface occupancy can impact soil resources by
compacting soil. In some cases, soil compaction aids in plant establishment and
growth. However, too much compaction decreases water infiltration rates and
gas exchange rates. Decreased gas exchange rates can cause aeration problems,
induce nitrogen and potassium deficiency, and negatively impact root
metabolism, all stressing agents of vegetation, which is a key component of soil
stabilization. As soil compaction increases, the soil’s ability to support vegetation
diminishes because the resulting increase in soil strength and change in soil
structure (loss of porosity) inhibit root system growth and reduce water
infiltration. As vegetative cover, water infiltration, and soil stabilizing crusts are
diminished or disrupted, the surface water runoff rates increase, further
accelerating rates of soil erosion.

Mixing of soil horizons can also result from surface-disturbing activities, as well
as loss of the A horizon, which is the top layer of the soil horizon or the topsoil,
via such erosional forces as wind and water. Mixing of topsoil and subsoil and
loss of the A horizon remove surface cover for erosion control and organic
matter inputs for nutrient recycling. The result is decreased soil productivity in
the long term, inhibiting revegetation, decreasing soil reclamation potential, and
increasing suitability for noxious and invasive species.

Surface-disturbing activities and surface occupancy that remove desirable plant
communities can impact soil resources. Because plants stabilize the soil, the loss
of plants increases the potential for soil erosion by water and wind. The erosion
of soil diminishes soil productivity. Furthermore, the movement of soil during
erosion mixes soil, thereby altering soil chemistry and composition. Soil
resources, especially on steep slopes and in fragile soil areas, are susceptible to
impacts from surface disturbance and compaction, which can lead to accelerated
erosion, soil loss, and reduced productivity.
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Surface-disturbing activities and removal of effective ground cover (vegetation
and litter accumulation) can impact soil resources by altering the reproductive
capabilities of desirable vegetative communities. Alteration of the reproductive
capabilities of desirable vegetative communities by livestock, for example, can
increase the potential for undesirable plant species (noxious or invasive weeds)
to become established. These species may lack soil stabilizing characteristics,
compared to desirable plant species.

Studies indicate that impacts on soils from motorized recreation are generally
more pronounced than those resulting from mechanized and nonmotorized use
but that trail design has the largest impact on soil conditions (Marion and Olive
2006; White et al. 2006; Wilson and Seney 1994). Research also indicates that
intense horse use can cause significant impacts on soil erosion, which could be
an even more significant impact in areas with poorly designed or maintained
trails (Aust et al. 2004; Wilson and Seney 1994). Soils in areas that receive
intense recreation tend to become compacted, less able to hold moisture, less
biodiverse, and more vulnerable to erosion. Localized vegetation loss is also
experienced on trails, parking areas and campsites, and the loss of these root
systems further degrades soil health. Alternatives that direct recreation into
areas that have more stable soils can limit the overall damaging effects on soils
in the planning area.

Dispersed recreation tends to result in more dispersed, less intensive impacts
related to compaction and loss of soils. Areas damaged by dispersed recreation
can generally return to pre-damaged conditions better than areas that had been
used for intensive recreation because of the surrounding vegetation,
microclimates, and soil biology needed for the decompaction and recolonization
of soils.

Impacts from recreation on roads and trails manifest themselves as compaction,
muddiness, displacement, and erosion. Poorly constructed or poorly maintained
roads and trails would have the greatest potential to negatively impact soil
resources regardless of the type of use. Recreational habits (e.g., creating
unauthorized trails, trail braiding, etc.) can also play a role in potential road and
trail widening and resultant impacts on soil resources. Impacts can be magnified
by the intensity of use, especially on poorly designed or maintained roads and
trails.

Surface disturbance associated with livestock grazing (hoof action) can also
improve soil health. Impacts can occur when grazing animals help incorporate
seeds into soil surfaces. Another example of an impact that can improve soil
resources is where the soil surface becomes pocked from animals’ hoofs. The
pocked surface can help trap seeds and moisture essential for establishing
desirable vegetation. Pocking also can increase surface roughness in disturbed
areas, slowing erosion associated with surface water runoff. The impacts on soil
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resources from hoofs vary by soil characteristic, slope, aspect, site potential, and
intensity/type of livestock use (for example, trailing versus extended grazing).

Impacts on soil resources related to planned and unplanned wildland fires are
complex and involve changes in nutrient cycling, water infiltration and runoff,
and erosion potential (Moody et al. 2008; Martin and Moody 2001; Moody and
Martin 2001). Impacts are a function of the severity of the burn, whether the
vegetation community is adapted to fire, the fire condition class of the
vegetation community, and the condition of soils before the burn. Impacts
include soil erosion by wind and water, changes in soil structure and chemistry,
and soil compaction and displacement. Effective fire prescriptions on planned
fires, effective suppression tactics on unplanned wildfires, and other surface-
disturbing tactics to suppress fires can minimize or mitigate some of these
impacts.

Methods of Analysis
Indicators of impacts on soil resources include the following:

e Declining soil surface health, with soils either unable to support
vegetation and crusts or soils that are not up to the potential for a
particular ecological site (e.g., vegetation type, diversity, density, and
vigor)

e The inability to meet BLM Standards for Public Land Health and
Guidelines for Livestock Grazing Management in Colorado

All land uses would conform to BLM Standards for Public Land Health and
Guidelines for Livestock Grazing Management in Colorado, which describe
conditions needed to sustain public land health and relate to all uses of the
public lands. Standard | addresses soil resources and is incorporated as a goal.
Environmental consequences resulting from proposed management action or
allowable use decisions are analyzed based on their ability to contribute to help
maintain, to achieve, or to hinder meeting Standard |.

Impact discussions under Effects Common to All Alternatives and Alternatives A
through D are based on the general descriptions of soil impacts presented here.
General impacts are discussed first based on uses that cause surface disturbance
and compaction; then impacts are discussed based on brief overviews of
potential impacts from roads and trails, travel, mineral development, livestock
grazing, utility lines, fire, and changes in vegetation communities. A brief listing of
other soil impacts is also presented.

The analysis includes the following assumptions:

e Soil resources will be managed to meet Standard | of the BLM
Standards for Public Land Health and Guidelines for Livestock
Grazing Management in Colorado.
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e Soils will be managed to minimize erosion and maintain soil
productivity.

Impact analyses and conclusions are based on interdisciplinary team knowledge
of resources in the planning area, a literature review, and information provided
by experts in the BLM or other agencies. Impacts are based on the design of the
alternatives under consideration, and effects are quantified where possible. In
the absence of quantitative data, best professional judgment prevailed.

Effects Common to All Alternatives

Primary impacts on soil resources are anticipated to result from surface
disturbance associated with travel and transportation management,
motorized/mechanized forms of recreation, mineral development, livestock
grazing, alteration of native/desirable vegetative communities, ROWs/land use
authorizations, and fire management actions. Resource management actions that
minimize, preclude, or stipulate surface-disturbing actions, such as those
associated with special management areas (e.g, ACECs, SRMAs), lands with
wilderness characteristics, water, WSRs, fish and wildlife, and special status
species would help maintain or improve soil conditions. As possible, impacts on
soils are presented in the order listed in this paragraph in the following
subsections. Minor impacts on soils from other resources also are described
where applicable.

Each of the alternatives would maintain the goal that upland soils meet Standard
I, including maintaining soil moisture necessary for optimal plant growth and
vigor, while minimizing surface runoff and soil erosion. Management actions
would focus on maintaining or improving soil health. Maintenance or
improvement of soil health would help maintain or improve proper function and
condition of vegetative communities and watersheds within the planning area.

Under all alternatives, surface disturbance associated with existing roads and
trails, construction of new roads and trails, or increased access and maintenance
activities would impact soil resources. Impacts would be mitigated using BMPs
for road and trail design, layout, construction, and maintenance.

BLM on-site management of recreation, as well as designation and closure of
travel routes, could prevent impacts. For example, where recreation is managed
within an SRMA, and to a lesser extent ERMAs, rules and guidelines would limit
or control activities through specialized management tools such as designated
campsites, permits, area closures, and limitations on number of users and
duration of use. Impacts would vary depending on the RMA, as each RMA would
be managed for certain recreation outcomes and setting prescriptions. Impacts
on soil resources would be concentrated in these areas but would limit more
extensive, widespread impacts, and would reduce adverse impacts on soils
throughout the decision area.
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Where allowed, development of coal resources would involve impacts on soils
from infrastructure (e.g., roads, railways, waste piles, water pipelines) and
subsidence (caused by mining minerals). Land subsidence would impact soil
resources by establishing new drainage patterns, which could cause erosion.
Dewatering from wet coal seams could impact soils depending on the rate and
volume of water being discharged.

Impacts on soils from the development of fluid mineral (e.g., oil and gas, tar
sands, and geothermal resources), locatable mineral, mineral material, and non-
energy leasable mineral development could include erosion; alteration of runoff
intensity, timing, and volume; soil contamination; mixing of soil horizons; soil
compaction; and weed infestations in disturbed areas. Stipulations designed to
protect other resources would indirectly protect soil resources from erosion,
compaction, alterations to natural drainage patterns, and modifications to timing
and intensity of runoff from these areas, or other related impacts. Appendix B,
Stipulations Applicable to Fluid Mineral Leasing and Other Surface-disturbing
Activities, includes the full list of stipulations that would restrict surface
disturbances. Proposed mineral withdrawals to protect bats could also prevent
surface-disturbing impacts on soils.

Emissions associated with mineral development/energy production could
contribute airborne pollutants under all alternatives. Deposition of airborne
pollutants could contaminate soils, impairing vegetation function and condition,
which could increase the potential for bare ground, resulting in erosion and
future fugitive dust production.

Livestock grazing would continue within the planning area under all alternatives.
The types of impacts on soil resources from grazing are consistent throughout
all alternatives. However, the severity of these impacts would vary greatly
depending on grazing intensity, season of use, climatic conditions, and range site
potential. Under all alternatives, soil conditions and land health would be
evaluated when allotment management plans are required. Actions under each
alternative that would allow periods of rest, as needed, in livestock grazing
allotments would help elevate effective ground cover and promote higher rates
of litter accumulation. Increasing litter and ground cover would reduce erosion
from overland flow and allow water to infiltrate more efficiently into soils,
improving soil moisture and reducing erosion potential. Increased soil moisture
also would help establish and maintain desirable plant species, which also
reduces erosion potential.

High-severity fires remove vegetation and soil surface cover, drastically
increasing the potential for soil erosion by wind and water. These fires also
change soil structure and chemistry, resulting in the potential development of
hydrophobic layers that increase post-fire runoff. Use of heavy equipment for
surface-disturbing fire suppression tactics can cause soil compaction and
displacement, and chemical retardant can alter soil chemistry. Effective fire
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prescriptions on planned fires, effective suppression tactics on unplanned
wildfires, and other surface-disturbing tactics to suppress fires can minimize or
mitigate some of these impacts.

Proposed vegetation management would affect soil resources. The condition of
soil resources is intricately tied to the condition of vegetation resources within
the planning area. Goals under all alternatives are to meet BLM Standards for
Public Land Health and Guidelines for Livestock Grazing Management in
Colorado and to improve and maintain vegetation resources, which would
benefit soils by reducing the likelihood of erosion, desertification, and related
impacts on soil resources. Managing riparian habitat to meet Public Land Health
Standard 2 and managing plant and animal communities to meet Public Land
Health Standard 3 would improve soil health.

In situations where sediment control structures, commonly referred to as check
dams, are causing excessive erosion, restoration may be necessary. Restoration
may include notching or removal of the structure entirely, as well as
revegetating the affected area.

Special status species and fish and wildlife habitat improvement projects aimed
at restoring natural vegetative communities or fire regimes would improve the
stability and condition of soil resources by improving vegetative cover and
enhancing soil moisture. Habitat improvement projects involving stock tanks or
other water developments would affect the distribution of livestock/wildlife.
Some areas could receive less traffic and positively impact soil resources, where
other areas (near water) could experience heavier grazing and negatively impact
soil resources.

Under all alternatives, the Badger Wash ACEC would be maintained as a study
area which would help evaluate soil erosion and sediment and salt delivery to
surface waters in the Lower Colorado River Basin. This area would be
designated to protect rare plants and used as a hydrologic study area involving
paired watersheds. The ungrazed watersheds in the study area would be closed
to grazing under all alternatives. The information gained in this ACEC could
benefit soil management throughout the planning area.

Each of the alternatives would manage wild horses (Equus ferus) to the
appropriate management level (AML) in the LBCWHR, which would prevent
overuse and potential impacts on soils, such as erosion and compaction.

Climate change would impact soil resources under all alternatives, but soil
resources may be more vulnerable to the impacts of climate change under
certain alternatives. Resource uses in the planning area (e.g., livestock grazing,
forestry, recreation, travel, lands and realty, and energy and minerals leasing and
development) are stressors that may generally impact soil’s ability to adapt to
climate change. These impacts would likely be more harmful to soil resources
under Alternatives A and D where there are fewer restrictions on resource
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uses. Under Alternative C, more stringent restrictions would limit the impact of
these stressors (as described in the analysis under Alternative C, below). Soil’s
ability to adapt to climate change under Alternative B would likely fall between
the other alternatives because resource use restrictions are generally more
stringent than under Alternatives A and D, but less stringent than under
Alternative C.

Implementing management for the following resources would have negligible or
no impact on soil resources and are therefore not discussed in detail:
paleontology; lands with wilderness characteristics; national trails; and national,
state, and BLM byways.

Alternative A

Overall, proposed resource management actions and resource uses under
Alternative A would impact soils. The most substantial impacts would come
from the large extent of the planning area that would be open to cross-country
travel and intensive motorized use (Tables 4-20, Acres of Travel Management
Designations for Motorized Use by Soil Characteristic under Alternative A, and
4-21, Miles of Roads and Trails by Soil Characteristic under Alternative A),
which would result in loss of vegetation, destruction of soil crusts, and
destabilization of surface soils. The degree of impacts on soil resources from
motorized recreation is most severe in or near existing high use areas. Impacts
from motorized recreation would however not be isolated to these existing
high use areas and would have the potential to occur throughout the planning
area. Similar impacts on soil resources could result from intensive non-
motorized recreation (bike, horse, foot). However, many of these impacts
would be centered on existing travel facilities (e.g., roads, trails, campgrounds)
that typically experience higher user volumes. Impacts on soils from intensive
non-motorized uses in these areas would be expected to grow as do the
number or recreationists. Alternative A also would leave large areas open to
mineral development with few NSO and CSU stipulations (Table 4-22, Areas
of Stipulations for Soil Resources and All Stipulations by Alternative) to protect
resources, which would have a substantial impact on soil resources. The likely
level of mineral development would result in a progressive increase in the
amount and severity of soil disturbance. The impacts of mineral development on
soils are described in detail at the beginning of this section. Under Alternative A,
soil surface health could decline, being able to support less vegetation and
biological soil crust. Soil productivity would be expected to decline over time as
user-created routes and diffuse off-road use increased.

Under Alternative A, there would be fewer targeted management actions to
facilitate recreation experiences in SRMAs. As a result, more dispersed
recreation would occur under this alternative, including non-motorized and
motorized uses. Under this alternative, 445,400 acres would continue to be
open to cross-country motorized use and 12,500 acres to intensive motorized
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Table 4-20
Acres of Travel Management Designations for Motorized Use by Soil Characteristic under
Alternative A

. . Fragile Mancos Saline  Slump Steep
Travel Management Designations Soils Shale Soils  Areas Slopes
Closed to Motorized Use 100 3,400 2,900 0 10,200
Motorized Vehicles Limited to 85,200 41,100 70,200 26,400 65,100
Designated Routes
Motorized Vehicles Limited to Existing 137,700 113,500 148,100 7,400 90,600
Routes
Open to Intensive Motorized Use 0 11,400 10,600 8,100 1,600
Open to Cross-country Motorized Use 257,600 1,800 75,700 0 179,000
Total 480,600 171,200 307,500 41,900 346,500

Source: BLM 2010a
Note: Soil characteristics may overlap in certain areas.

Table 4-21
Miles of Roads and Trails by Soil Characteristic under Alternative A
. . . Fragile Mancos Saline Slum Stee
Roads and Trails with Motorized Use Siils Shale Soils Areaz SIopeF;
Undesignated 849 905 1,038 129 177
Designated for Full-sized Motorized 21 102 109 2 5
Vehicles
Designated for Full-sized Motorized 3 I I 0 0
Vehicles (Seasonal Limitations*)
Designated for Vehicles Under 50 Inches in 0 3 5 0 I
Width
Designated for Vehicles Under 50 Inches in 0 0 0 0 0
Width (Seasonal Limits*)
Designated for Motorcycle, Mechanized, 0 42 42 0 2
Foot, and Horse Travel
Designated for Mechanized, Foot, and | 21 18 0 4
Horse Travel
Designated for Mechanized and Foot Travel 0 0 0 0 I
Designated for Foot and Horse Travel I 0 0 0 I
Designated for Mechanized Travel 0 0 0 0 0
Designated for Foot Travel I 0 0 0 I
Designated for Administrative/Permitted 10 31 40 2 3
Use
Designated for Closure and Rehabilitation 16 7 17 3 4
Total 886 1,105 1,253 133 195

Source: BLM 2010a

* Winter Closure (December | through May |)

Notes: Soil characteristics may overlap in certain areas. Under Alternative A, mechanized, horse, and foot travel
are only subject to route designations in Bangs Canyon SRMA RMZs |, 2, and 3.
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Table 4-22
Areas of Stipulations for Soil Resources and All Stipulations by Alternative
Stipulation Description Alt A Alt B Alt C Alt D
Stipulations for Soil Resources
NSO-1 Soils in the Baxter/Douglas 53,100 0 0 0
Slump Area
NSO-1 Soils in the Plateau Area 900 0 0 0
NSO-3 Steep Slopes (40 Percent or 318,200 0 0 0
Greater)*
NSO-9 Slumping Soils (Slump Areas) 0 54,500 0 0
GEOLOGY Fragile Soils 0 0 481,600 0
SOIL NSO
CO/NSO-10
GEOLOGY Steep Slopes Greater than or 0 347,700 347,700 347,700
SLOPE NSO Equal to 40 Percent
CO/NSO-I11
Subtotal of NSO stipulations for soil resources 372,200 402,200 829,300 347,700
GEOLOGY Fragile Soils 0 481,600 0 0
SOIL CSU CO
CSuU-6 Mapped Mancos Shale and 0 355,500 355,500 355,500
Saline Soils
CSu-7 Natural Slopes (25 to 40 0 0 173,100 0
Percent)
Subtotal of CSU stipulations for soil resources 0 837,100 528,600 355,500
All Stipulations
Total NSOs Combined for all resources 433,000 670,300 858,000 497,800
Total CSUs Combined for all resources 98,800 642,400 664,400 471,500
Total TLs Combined for all resources 266,200 526,400 507,200 487,900

Source: BLM 2010a

* Acreage was not calculated using GIS and thus differs from the other alternatives.

use, resulting in impacts on soils described at the beginning of this section.
Approximately 35,300 acres would continue to be permanently closed to
motorized use (and motorized and mechanized use would be limited to existing
ways in the VSAs). Because recreational use would not be managed and
marketed in specific areas, it would occur throughout the planning area. The
combination of these factors likely would result in soil impacts from recreational
use being more widely distributed throughout the planning area, including areas
with fragile soils, steep slopes, or otherwise less suitable soils.

Seasonal travel limitations on 106,200 acres would continue to limit erosion
during sensitive times of the year. (Criteria used for selection of area and route
designations can be found in Appendix M, Travel Management Plan.) Impacts
on soils where roads or trails could be expanded through cross-country travel
are described at the beginning of this section. Under Alternative A, 11,400 acres
of Mancos Shale mapped areas and 10,600 acres of saline soils would continue
to be open to intensive motorized use. Another 257,600 acres of fragile soils,
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1,800 acres of Mancos Shale mapped areas, 75,700 acres of saline soils, and
179,000 acres of steep slopes would be open to cross-country motorized use
(see Table 4-20, Acres of Travel Management Designations for Motorized Use
by Soil Characteristic under Alternative A). Total roads and trails use by road
and trail designation is shown in Table 4-21, Miles of Roads and Trails by Soil
Characteristic under Alternative A. These values include designated roads and
trails, those roads and trails without a use designation, and roads and trails that
are proposed for closure and rehabilitation.

Management of soil resources would continue to limit disturbance when soils
are saturated or frozen and would determine soil suitability to support surface-
disturbing projects. Impacts that could be avoided would be minimized by the
application of COAs, BMPs, and SOPs (Appendix H). NSO stipulations NSO-|
and NSO-3, which were developed specifically to address soils, would continue
to protect soils from surface-disturbing impacts associated with fluid mineral
development. The acres of stipulations that were developed for soil resources,
as well as the total acres of stipulations by alternative are presented in
Table 4-22, Areas of Stipulations for Soil Resources and All Stipulations by
Alternative. Alternative A would include 433,000 acres of NSO stipulations,
which would protect soil resources from surface disturbances, soil erosion, and
compaction associated with fluid mineral development.

Under Alternative A, 300,700 acres of the planning area would continue to be
acceptable for coal leasing and development, 964,800 acres would be open to
fluid mineral development, 433,000 acres would be open to leasing subject to
NSO stipulations, 74,100 acres would be open to leasing subject to CSU
stipulations, 233,000 acres would be open to leasing subject to TL stipulations.
Approximately 1,047,100 acres would be open to locatable mineral
development, and 787,100 acres would be open to mineral material disposal.
The impacts of these activities on soils are described in detail at the beginning of
this section.

Because of lands and realty management, some areas would be unsuitable for
utility development and therefore would be excluded from surface disturbance.
Some areas would be identified as sensitive to development and would be
protected, minimizing soil loss and erosion, as described at the beginning of this
section. Development and use of seven public utility corridors would reduce the
total areas of disturbance and corresponding potential for soil impacts.

Surface disturbances, shading impacts on vegetation, and changes in soil stability
and erosion potential could accompany solar and wind development and related
infrastructure, as described at the beginning of this section.

Under Alternative A, approximately 542,700 acres would be unsuitable for
timber harvest, and harvest would be prohibited in riparian areas, in woodlands
on steep slopes, and in slump hazard areas. Small clear cuts would be allowed in
specific areas. These limitations would minimize the impacts of forest
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management on soil resources by minimizing surface disturbances, soil
compaction from heavy machinery, and the associated road network, which
would include staging areas for equipment and areas used for log decks. Limiting
timber harvests also would reduce impacts on soils from spills or leaks of engine
fuels, lubricants, or coolants, which would contaminate soils.

Under Alternative A, 978,600 acres would be open for livestock grazing,
resulting in impacts as described under Impacts Common to All Alternatives.

Under Alternative A, 28,900 acres would be managed as ACECs (see
Table 2-1, Comparative Summary of Alternatives). Impacts on soils from
surface disturbance, described at the beginning of this section, would be
minimized in these areas, as surface-disturbing activities would be limited.

The objective of VRM Class | is to retain the existing character of the landscape,
and so in these areas large-scale surface disturbances (i.e., levels of change to
the characteristic landscape that would attract attention) are precluded. These
areas are protective of soil resources, which can be impacted by surface
disturbances. Alternative A would include 27,100 acres of VRM Class I.

Emphasis on managing riparian areas to meet Public Land Health Standard 2
would involve continuing PFC riparian assessments to determine the health of
these habitats. Additional riparian monitoring tools, such as Multiple Indicator
Methods for monitoring riparian habitats, may also be utilized to evaluate
riparian condition. Based on PFC determinations, the BLM would implement
appropriate mitigation measures to allow riparian habitats to meet or move
towards meeting Standard 2. This approach would help protect soils from
accelerated rates of erosion in riparian areas.

Water resources management could continue to impact soil resources under
Alternative A. Sediment and salinity control structures in Indian Wash and
Leach Creek, if properly maintained, could reduce soil erosion. These structures
were built to minimize salt and sediment contributions to the Colorado River
and to help with flood control. Other water resource actions under Alternative
A include NSO-I, CSU-6, and LN-17, designed to maintain or improve existing
water quality and protect the municipal watersheds that provide domestic water
for the cities of Palisade and Grand Junction. These stipulations would minimize
impacts on soils. Stream stabilization work along 63 miles of critically eroding
stream channels would stabilize soils in and adjacent to those areas.

Management of streams as eligible WSRs would provide indirect protection of
soil resources because actions would not be permitted that would impact free-
flowing nature, ORVs, or preliminary classifications (i.e., wild, scenic, or
recreational). WSR designation may also attract more recreationists, increasing
potential to degrade soils near these streams.
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The lack of interpretation and environmental education activities in the decision
area could continue to result in user actions that could degrade soil resources.

Alternative B

Overall, proposed resource management actions under Alternative B would
protect soils. Compared to Alternative A, the reduction in open routes and
areas open to intensive use would minimize related soil impacts. In addition,
more areas would be closed to mineral development than under Alternative A,
and more acres would be limited by NSO and CSU stipulations to protect
resources, which would minimize related soil impacts. Alternative B would
result in little overall change to soil health. Soil surface health could decline
locally where disturbed, but soil productivity is not expected to decline over
time. With active monitoring, mitigation, and reclamation, this alternative would
meet the intent of Public Land Health Standard |.

Under Alternative B, recreation users would be directed toward the 87,200
acres of SRMAs (75 percent fewer acres than the SRMAs and IRMAs under
Alternative A; note that planning guidance and definitions of recreation
management areas in Alternative A are different than those in Alternatives B, C,
and D) and 217,400 acres of ERMAs (69 percent fewer acres than under
Alternative A; note that planning guidance and definitions of recreation
management areas in Alternative A are different than those in Alternatives B, C,
and D). Recreation objectives in these areas define the types of use and desired
outcomes and may reduce impacts on soil by limiting the types of use, use
patterns, user numbers, trail types and construction standards, and other
factors. Under this alternative, 126,200 acres would be closed to motorized use
(3.6 times more acres than under Alternative A) and 10,200 acres open to
intensive cross-country motorized and mechanized travel (18.4 percent fewer
acres than under Alternative A). Areas open to intensive travel could
experience soil compaction, destruction of soil crusts and desert pavement, soil
erosion, spread of invasive species, and dust production, as described at the
beginning of this section. In all other areas motorized and mechanized
recreationists would be limited to designated roads and trails. Because travel
would be managed and marketed in specific areas, potential effects outside of
specified areas would be limited throughout the rest of the planning area.
Impacts on sails in intensive use areas would increase with increasing use, but
because soil impacts from recreational use would be localized to these specific
areas, they could be monitored and mitigated more efficiently. Impacts on soil
resources outside of intensive use areas would be expected to be reduced from
current conditions as a result of comprehensive travel management under
Alternative B.

The mileages of routes are proposed to be designated administrative-only or
closed based upon soils planning criteria are shown in Table 4-23.
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Table 4-23
Route Designations and Soils Planning Criteria under Alternative B
: : - Final Total miles
Final Designation : o ;
Planni r— A ; Designation designated as
anning Criteria Administrative Use Closed Administrative U

(miles) ose ministrative Use

(miles) or Closed

Fragile Soils 164.5 280.2 444.7

Mancos Soils 81.2 203.9 285.1

Severe Erosion Hazard 201.3 427.5 628.8

Slumping Soils 24.6 254 50

Steep Slopes 26.8 52.8 79.6

Lands not meeting Soils Land Health 55.3 1344 189.7
Standard

Total 553.7 1,124.2 1,677.9

Source: BLM 2010a

Motorized and mechanized seasonal travel limitations on 105,200 acres (6
percent fewer acres than under Alternative A, though year-round closures
would increase 5.3 times) would limit erosion during sensitive times of the year.
Under Alternative B, 9,300 acres of Mancos Shale mapped areas, 9,500 acres of
saline soils, and 750 acres of steep soils would be open to all modes of travel
(see Table 4-24, Acres of Travel Management Designations by Soil
Characteristic under Alternative B; soil characteristics could overlap). Total
roads and trails use by road and trail designation is shown in Table 4-25, Miles
of Roads and Trails by Soil Characteristic under Alternative B. These values
include designated roads and trails, those roads and trails without a use
designation, and roads and trails that are proposed for closure and
rehabilitation.

Table 4-24

Acres of Travel Management Designations by Soil Characteristic under Alternative B
Travel Management Fragile @ Mancos Saline Slump Steep
Designations Soils Shale Soils Areas Slopes
Closed to Motorized Travel 47,700 6,400 26,000 300 51,500
Limited to Designated Routes for 425,900 156,400 272,800 41,700 295,600
Motorized Travel (Includes Seasonal
Limitations*)
Open to Intensive Motorized Travel 0 9,300 9,500 0 750
Closed to Mechanized Travel 47,400 5,500 25,000 300 49,400
Limited to Designated Routes for 426,200 157,400 273,800 41,700 297,600
Mechanized Travel
Open to Cross-country Mechanized 0 9,300 9,500 0 750
Travel
Closed to Horse Travel 800 0 300 0 230
Limited to Designated Routes for 200 300 1,000 10 800
Horse Travel
Open to Cross-country Horse Travel 472,600 171,800 307,000 42,000 346,700
Closed to Foot Travel 800 0 300 0 230
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Table 4-24
Acres of Travel Management Designations by Soil Characteristic under Alternative B

Travel Management Fragile @ Mancos Saline Slump Steep
Designations Soils Shale Soils Areas Slopes
Limited to Designated Routes for 200 300 1,000 10 2800
Foot Travel

Open to Cross-country Foot Travel 472,600 171,800 307,000 42,000 346,700
Total 1,894,400 688,500 1,233,200 168,000 1,393,000

Source: BLM 2010a

* Includes the following: Winter Limitation (December |-May |), Spring Limitations (March |-June 20, May |5-June
15, and March 1-May |5), and routes open only during rifle hunting season.

Note: Soil characteristics may overlap in certain areas.

Table 4-25
Miles of Roads and Trails by Soil Characteristic under Alternative B

. Stee Saline Mancos Fragile
Roads and Trails SIopeF; Soils Shale S%ils
Limited to vehicles under 50 inches wide only 42 13.2 5.1 21.8
Limited to vehicles under 50 inches wide only with 1.4 - 0.1 7.0
winter seasonal limitation™
Limited to Bicycle Only 0.1 - -- -
Administrative and Permitted Use Only 17.1 78.6 65.3 125.9
County Maintained 85 12.0 - 76.0
Limited to Foot and Bicycle Only 1.6 0.6 -- 1.6
Limited to Foot Only 23 - 0.5 |.4
Limited to Foot and Horse Only 9.8 10.6 0.2 16.8
Linear Disturbance 9.1 13.6 7.1 3.8
Limited to Foot, Horse, Bicycle and Motorcycle 3.8 584 594 1.6
Only
Limited to Foot, Horse, Bicycle and Motorcycle 0.3 1.4 0.9 3.2
Only with winter seasonal limitation*
Limited to Foot, Horse and Bicycle Only 10.3 28.5 34.2 19.6
Limited to Foot, Horse and Bicycle Only with 2.0 4.9 3.8 4.5
winter seasonal limitation™
Open to all uses 59.2 2379 161.9 3268
Open to all uses with a seasonal limitation* 12.4 243 13.0 65.3
Undesignated (Zone L) 13.9 489.1 518.2 -
Open (in OHV open areas) 7.6 279.4 271.1 -
Closed to all uses 45.6 2238 167.4 198.6
Total 209.2 1,476.3 1,308.2 873.9

Source: BLM 2010a

* Includes the following: Winter Limitation (December |-May |), Spring Limitations (March |-June 20, May |5-June
15, and March |-May 15), and routes open only during rifle hunting season.

Note: Soil characteristics may overlap in certain areas.

The BLM would restrict surface-disturbing actions when soil is saturated. On a
case-by-case basis, the BLM would allow construction actions to occur when
soils are frozen and such actions would result in reduced environmental
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impacts. These actions would protect soils during times when they are more
sensitive to disturbance.

Implementing the BMPs and COA:s listed in Appendix H would help protect
soils throughout planning area. COAs are site-specific and enforceable
requirements that would be included in approved Applications for Permit to
Drill or Sundry Notices. Stipulations developed specifically to address sails,
including GEOLOGY SLOPE NSO CO, GEOLOGY SOIL NSO CO, GEOLOGY
SOIL CSU CO, CSU-6, and CSU-7, would help protect soils from surface-
disturbing impacts from fluid mineral development and other surface-disturbing
activities. The number of acres associated with stipulations developed
specifically to protect soil resources by alternative are outlined in Table 4-22,
Acres of Stipulations for Soil Resources and All Stipulations by Alternative.
Alternative B would include 670,300 acres (federal mineral estate) of total NSO
stipulations (55 percent more acres than under Alternative A, though
Alternative A’s acreage only includes NSO stipulations in areas open to leasing),
which would protect soil resources from surface disturbance and associated
impacts. BMPs must be approved by the Authorized Officer prior to any surface
disturbance.

Under Alternative B, 252,100 acres of the planning area (16 percent fewer acres
than under Alternative A) would be acceptable for coal leasing, 790,700 acres
would be open to fluid mineral leasing and development, 783,800 acres would
be open to consideration for mineral material disposal (mineral material disposal
would not be allowed in areas where an NSO stipulation is applied, resulting in
fewer acres open to consideration for mineral material disposal), and 518,600
acres would be open to consideration of non-energy leasable mineral
prospecting and development. However, the only area known to have potential
for non-energy leasable minerals is the 2,800-acre potash potential area in
Sinbad Valley. Therefore, no effects are expected in the remainder of the
decision area. The impacts of these activities on soils are described in detail at
the beginning of this section.

As described under Effects Common to All Alternatives, emissions associated
with mineral development/energy production could contribute airborne
pollutants, which could contaminate soils, impair vegetation function and
condition, and increase erosion and future fugitive dust production. Alternative
B would require drill rig engines to conform to guidance provided by CARMMS
modeling and CARRP protocol for engine type requirements. These actions
would indirectly improve soil health by reducing airborne soil contaminants
(nitrogen oxides, hydrocarbons, and particulate matter) and related losses in
vegetative cover.

Proposed vegetation management actions under Alternative B, described in
Chapter 2, would improve soil health. Restoration and revegetation, especially
focused on reducing pinyon-juniper (Pinus edulis, Juniperus osteosperma)
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encroachment and cheatgrass-dominated landscapes, would improve soil health
by providing more stability and resistance to erosion. This focus on soil stability
and resistance to erosion through vegetation management would help soils
meet Standard | of the BLM Standards for Public Land Health and Guidelines for
Livestock Grazing Management in Colorado. Specific erosion control measures
in greasewood (Sarcobatus vermiculatus) communities would minimize
accelerated soil erosion. Impacts on soils would be minimized under Alternative
B through management prescriptions developed to restrict surface-disturbing
activities during extended droughts.

Under lands and realty management, fragile soils and steep slopes would be
managed as ROW avoidance areas, minimizing soil loss and erosion and
promoting soil stability. Use of five corridors for facilities would reduce the total
areas of disturbance and corresponding potential for soil impacts. Alternative B
would include 2,400 acres of wind and 8,700 acres of solar emphasis areas. As
described at the beginning of this section, surface disturbances, shading impacts
on vegetation, and changes in soil stability and erosion potential could
accompany solar and wind development and related infrastructure. Acquiring
additional riparian areas could allow for better soil management, and acquiring
water rights to improve vegetative cover would improve soil health.

The special status species and fish and wildlife management actions under
Alternative B that could affect soil resources are as follows. Management actions
to improve habitat, including ACECs (e.g., Dolores River Riparian ACEC,
Palisade, Roan and Carr Creeks ACEC) and NSO and CSU stipulations, would
limit impacts from all surface-disturbing activities on soil health in these sensitive
areas. Explicitly minimizing impacts from resource uses like ROWs or
recreation in locations with core conservation populations of special status plant
species would also minimize impacts on soils. Impacts from mechanical
vegetation and habitat alterations such as roller chopping and disking, which
cause surficial disturbances and increased short-term erosion potential, for
Gunnison and Greater Sage-Grouse would be minimized by implementing BMPs.
Closure of the Lynx Analysis Unit to wood product sales and harvest (including
Christmas tree harvest) would prevent related surface disturbances and soil
compaction. Managing specific areas as ROW exclusion or avoidance areas to
protect habitat (i.e., Ant Research Station, Owl Banding Station, several wildlife
emphasis areas) also would minimize surface disturbances and localized
commitment of soil resources to permanent structures such as wind turbines or
solar infrastructure. Under Alternative B, domestic sheep (Ovis aries) grazing
would be prohibited in occupied bighorn sheep (Ovis canadensis Canadensis, Ovis
canadensis nelson, and Ovis canadensis mexicana) habitat. This would improve soil
health by minimizing localized soil compaction, rerouting of runoff along animal
trails, and disturbances to vegetative cover created by improper grazing
techniques. Concentrating ROWs to already-disturbed areas would minimize
new disturbances on soil resources.
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Under Alternative B, approximately 239,400 acres would be closed to wood
product sales and/or harvest (not including Christmas tree harvest) (56 percent
fewer acres than under Alternative A), including areas identified as unsuitable
for timber harvest based on other resource concerns. Small clear cuts would be
allowed in specific areas. Where clear cuts occur, these limitations would
minimize the impacts of forestry on soil resources by reducing surface
disturbances, soil compaction from heavy machinery, and the associated road
networks, staging areas for equipment and areas used for log decks. No large-
scale forestry product collection areas would be located on steep slopes or
fragile soils, which would minimize impacts on soil resources or unwanted
runoff. BMPs contained in Appendix H would provide additional mitigation
against forestry-related impacts.

The impacts of wildland fire management are described at the beginning of this
section. Alternative B would promote mechanical treatments on a site-specific
basis and implement them to achieve resource objectives. While short-term
reductions in protective vegetative cover could elevate erosion potential over a
brief period of time, these actions are anticipated to have an overall positive
impact on soil resources, as burn intensity of unplanned fire would be reduced.
This outcome would minimize impacts on soil resources from severe wildfire, as
described at the beginning of this section.

Proposed soils management under Alternative B would protect and improve soil
health by requiring professional geotechnical engineering and reclamation plans
on fragile soils and steep slopes when site conditions warrant. In OHV open
areas, monitoring and identifying thresholds for evaluating vulnerability to
erosional processes and using the best available science to limit erosion and
sedimentation/salt loading to the Colorado River. Identifying, avoiding, and
mitigating impacts on biologic soil crusts would improve soil health. Managing
fragile soils, Mancos shale mapped areas, and saline soils as ROW avoidance
areas would mitigate impacts on soils in those particularly sensitive areas.
Avoiding motorized travel off of designated routes, over fragile soils, and over
saturated soils would help prevent impacts on soil resources.

Under Alternative B, 123,000 acres would be managed as ACECs (4.2 times
more acres than under Alternative A). Impacts on soils, described at the
beginning of this section, would be minimized in these areas because of limits on
surface-disturbing activities.

As described under Alternative A, large-scale surface disturbances, which would
also impact soil resources, would not occur in areas classified as VRM Class |.
Alternative B would include 98,700 acres of VRM Class | (3.6 times more acres
than under Alternative A).

As described under Alternative A, the emphasis on managing riparian areas to
meet Public Land Health Standard 2 would involve continuing PFC riparian
assessments to determine the health of these habitats. Based on PFC
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determinations, the BLM would implement appropriate mitigation measures to
allow riparian habitats to meet or move towards meeting Standard 2. This
approach and stipulations protecting riparian areas would help protect soils
from accelerated rates of erosion in riparian areas. Additional specific mitigation
measures listed under Alternative B in Chapter 2 would reduce surface-
disturbing activities, which would reduce impacts on sensitive riparian soils.

Restrictions proposed to protect water resources would also contribute to
improved soil health. Examples include closing river corridors of the Colorado,
Dolores, and Gunnison Rivers to mineral materials sales and non-energy mineral
leasing and development, which would help protect soils in these areas from
erosion, compaction, and contamination; establishing buffer zones to major
rivers, streams possessing lotic riparian attributes, definable streams, and lentic
riparian areas that would minimize or heavily stipulate disturbances; and
restricting seismic operations near springs and perennial streams. CSU
stipulations in municipal watersheds, which would heavily stipulate surface-
disturbing actions in these areas also would benefit soil resources, as would
establishing a ROW exclusion in the high sensitivity area for the Palisade
municipal watershed. Improving water quality to achieve delisting of 303(d)
(water quality-impaired) streams also would benefit soils, particularly for
streams with salinity issues or those listed for selenium or sedimentation
impairments where monitoring, mitigation, and reclamation would focus on
vegetative health and soil stabilization. Removing nonfunctional structures such
as sediment basins, ponds, and associated structures and implementing erosion
control/soil stabilization measures would improve soil health locally. For soils in
riparian areas, requiring professionally engineered design, construction, and
reclamation plans to mitigate riparian damage would protect soils in those areas.

Management of the Dolores River as suitable for WSR designation would
provide indirect protection of soil resources because actions would not be
permitted that would impact free-flowing nature or ORVs. The ROW avoidance
also could minimize potential impacts on soils.

Under Alternative B, management of cultural resources could impact soils. Soil
resources would be protected from disturbance by expansion of surface use
restrictions in the Indian Creek area for cultural resources. In addition,
protections related to scientific, public, conservation, and traditional uses also
would protect soil resources from impacts. Managing the integrity of cultural
resources outside of sensitive site areas and mitigation of cultural impacts could
prevent impacts on soil resources by limiting surface disturbances.

Implementation of an interpretation and environmental education program
under Alternative B would enhance awareness and appreciation of soil
resources within the decision area. This could result in increased protective
efforts by the general public.
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Master Leasing Plan

Fluid mineral resource development would cause negative impacts on soils in the
Shale Ridges and Canyons MLP analysis area, including the loss of vegetation cover
and soil productivity. In particular, noxious weed infestations resulting indirectly
from disturbance of difficult-to-reclaim soils could impact soil productivity.
Biological soil crusts could be crushed or fragmented during surface disturbance,
and would no longer be protected from wind or water erosion. Loss of organic
matter and decreases in soil microorganism populations would reduce soil
fertility, especially on soils in harsh sites with exposure to wind, droughts, and a
short growing season. Soil compaction and displacement would occur with the
construction of well and facility pads, roads, and pipelines. Furthermore, runoff
associated with these compacted surfaces would result in nearby erosion.

The acreage and the intensity of soil impacts would be based upon the level or
intensity of surface-use restrictions. Areas that are closed to development or
are subject to NSO leasing stipulations would experience little or no surface
disturbance from minerals development; no adverse impacts on soil resources
would occur. NSO stipulations for all resources would be applied to about
328,700 acres of federal mineral estate, providing indirect protection via
restrictions targeted at protecting other resources. This includes approximately
306,000 acres of NSO stipulations for slumping soils and steep slopes (note that
all stipulations would protect soils regardless of the resource program under
which the stipulation originates). CSU stipulations would be applied to about
362,500 acres of federal mineral estate, including on fragile soils and mapped
Mancos shale and saline soils (see Appendix B). Areas where Standard
Conditions or CSU and TL leasing stipulations are applied would experience
short- and long-term impacts on soils from surface disturbance associated with
minerals development. These short- and long-term negative impacts include
destruction of biological soil crusts; erosion and subsequent sedimentation of
surface waters; changes in surface hydrology and infiltration; and possible
alteration of soil chemistry and productivity. Stipulations would minimize
impacts in these areas.

Alternative C

Overall, proposed resource management actions under Alternative C would be
the most protective of soil resources. The closure of the planning area to cross-
country travel and the limited motorized use acreages (Table 4-26, Acres of
Travel Management Designations by Soil Characteristic under Alternative C, and
Table 4-27, Miles of Roads and Trails by Soil Characteristic under Alternative
C) would substantially limit related impacts on soils. In addition, more areas
would be closed to mineral development than under any other alternative, and
more acres would be limited by NSO and CSU stipulations (Table 4-22, Areas
of Stipulations for Soil Resources and All Stipulations by Alternative) to protect
resources, which would minimize related soil impacts. Alternative C would
result in improvements to soil health. Soil surface health could decline locally
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Table 4-26
Acres of Travel Management Designations by Soil Characteristic under Alternative C

. . Fragile Mancos Saline Slump Steep
Travel Management Designations Soils Shale Soils Areas Slopes
Closed to Motorized Travel 200,900 8,000 77,300 14,600 163,600
Limited to Designated Routes for 273,300 163,900 231,200 23,700
Motorized Travel (Includes Seasonal
Limitations®)
Open to Intensive Motorized Travel 0 0 0 0 0
Closed to Mechanized Travel 200,300 7,600 75,600 14,600 159,700
Limited to Designated Routes for 273,900 164,300 232,900 27,400 188,000
Mechanized Travel
Open to Cross-country Mechanized 0 0 0 0 0
Travel
Closed to Horse Travel 800 0 300 0 230
Limited to Designated Routes for 10,100 8,300 15,900 400 12,300
Horse Travel
Open to Cross-country Horse Travel 463,300 163,600 292,300 41,600 335,200
Closed to Foot Travel 0 0 0 0 0
Limited to Designated Routes for Foot 10,100 8,300 15,900 400 12,300
Travel
Open to Cross-country Foot Travel 464,100 163,600 292,600 41,600 335,400
Total 1,896,800 687,600 1,234,000 168,000 1,390,900

Source: BLM 2010a

* Includes the following: Winter Limitation (December |-May |) and Spring Limitations (March |-June 20, May 15-
June 15, and March 1-May 15).

Note: Soil characteristics may overlap in certain areas.

Table 4-27
Miles of Roads and Trails by Soil Characteristics under Alternative C

Roads and Trails with Motorized Use Fragile Mancos Saline  Slump  Steep

Soils Shale Soils Areas Slopes
Designated for Full-sized Motorized Vehicles 71 358 364 12 21
Designated for Full-sized Motorized Vehicles 26 5 12 5 2
(Seasonal Limitations*)
Designated for Vehicles Under 50 Inches in I 2 2 0 2
Width
Designated for Vehicles Under 50 Inches in 57 0 9 16 7
Width (Seasonal Limits**)
Designated for Motorcycle, Mechanized, Foot, 0 34 36 0 2
and Horse Travel
Designated for Mechanized, Foot, and Horse 2 24 22 0 5
Travel
Designated for Mechanized and Foot Travel 0 0 0 0 I
Designated for Foot and Horse Travel 16 0 8 3 10
Designated for Mechanized Travel 0 0 0 0 0
Designated for Foot Travel I I 0 0 4
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Table 4-27

Miles of Roads and Trails by Soil Characteristics under Alternative C

Roads and Trails with Motorized Use

Fragile Mancos Saline Slump Steep
Soils Shale Soils Areas Slopes

Designated for Administrative/Permitted Use 384 201 266 54 57
Designated for Closure and Rehabilitation 231 669 718 37 80
Total 789 1,294 1,437 127 191

Source: BLM 2010a

* Includes the following: Winter Limitation (December |-May |) and Spring Limitations (March |-June 20, May |5-
June 15, and March |-May 15).

** Includes the following: Winter Limitation (December |-May ), Spring Limitations (May 15-June 15, and March
I-May 15), and routes open only during rifle hunting season

Note: Soil characteristics may overlap in certain areas.

where disturbed, especially in areas of mineral development, but soil
productivity is expected to increase over time. This alternative would meet the
intent of Public Land Health Standard |.

Impacts on soils from proposed management for interpretation and
environmental education, riparian resources, and cultural resources would be
the same as those described under Alternative B.

Under Alternative C, non-motorized recreationists (e.g., hikers, cyclists,
equestrians) and motorized recreationists would be directed toward the 60,000
acres of SRMAs (83 percent fewer acres than the SRMAs and IRMAs under
Alternative A; note that planning guidance and definitions of recreation
management areas in Alternative A are different than those in Alternatives B, C,
and D). Recreation objectives in these areas define the types of use and desired
outcomes and may reduce impacts on soil by limiting the types of use, use
patterns, user numbers, trail types and construction standards, and other
factors. Recreational use would be limited to designated trails in specific areas,
limiting potential impacts. As described under Alternative B, impacts on soils
would increase in SRMAs with increasing use, but because impacts would be
localized to specific areas, they could be monitored, mitigated, and reclaimed
more efficiently. Under Alternative C, quiet recreational uses with fewer
impacts on soil resources would be emphasized.

Under Alternative C, 379,500 acres (10.8 times more acres than under
Alternative A) would be permanently closed to motorized use. In addition,
seasonal motorized travel limitations on 50,100 acres (2.] times fewer acres
than under Alternative A, though many seasonally closed areas would be closed
year-round under this alternative) would limit erosion during sensitive times of
the year. None of the planning area would be open to cross-country motorized
use (see Table 4-26, Acres of Travel Management Designations by Soil
Characteristic under Alternative C). Total roads and trails use by road and trail
designation is shown in Table 4-27, Miles of Roads and Trails by Soil
Characteristic under Alternative C. These values include designated roads and
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trails, those roads and trails without a use designation, and roads and trails that
are proposed for closure and rehabilitation.

Stipulations to protect soils that are described under Alternative B would apply
under Alternative C. Additional stipulations to protect other resources would
also protect soils from surface-disturbing impacts. Alternative C would include
858,000 acres of NSO stipulations on federal mineral estate (see Table 4-22,
Areas of Stipulations for Soil Resources and All Stipulations by Alternative),
which would protect soil resources from surface disturbance, as described at
the beginning of this section.

Under Alternative C, 251,200 acres would be acceptable for coal leasing (16
percent fewer acres than under Alternative A), 58,200 acres would be
unacceptable for coal leasing (59 percent more acres than under Alternative A),
506,700 acres would be open to fluid mineral development (48 percent fewer
acres than under Alternative A), 609,400 acres would be open to consideration
for mineral material disposal (20 percent fewer acres than under Alternative A),
and 298,600 acres would be open to consideration of non-energy leasable
mineral prospecting and development (no similar action under Alternative A).
However, the only area known to have potential for non-energy leasable
minerals is the 2,800-acre potash potential area in Sinbad Valley. Therefore, no
effects are expected in the remainder of the decision area. The impacts of these
activities on soils are described in detail at the beginning of this section.

As described under Effects Common to All Alternatives, emissions associated
with mineral development/energy production could contribute airborne
pollutants, which could contaminate soils, impair vegetation function and
condition, and increase erosion and future fugitive dust production. Alternative
C would require drill rig engines to meet Tier 4 emission standards, regardless
of when they begin operation. Implementing this comprehensive program would
improve soil health by reducing airborne soil contaminants (nitrogen oxides,
hydrocarbons, and particulate matter) and minimizing related losses in
vegetative cover.

Proposed vegetation management under Alternative C would have similar
impacts on soil resources as those described under Alternative B. Alternative C
would more actively reduce noxious and invasive species and restore native
plant communities, and more actively focus on controlling cheatgrass (Bromus
tectorum), which would improve soil health, as described at the beginning of this
section. Alternative C would limit the use of mechanical treatments to create
openings within dense stands, which would result in fewer short-term impacts
on soils from the disturbance, but could lead to more high-intensity wildland
fires in dense stands and fewer long-term soil health improvements from
vegetation restoration.

Impacts on soils from lands and realty would be the same as those described
under Alternative B, except that Alternative C would include 5,300 acres of
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solar emphasis areas (57 percent fewer acres than under Alternative B).
Approximately 6,900 fewer acres of solar emphasis area would allow fewer
impacts on soils because surface disturbances, shading impacts on vegetation,
and changes in soil stability and erosion potential could accompany solar
development and related infrastructure, as described under Alternative A.

Impacts on soils from special status species and fish and wildlife would be the
same as those described under Alternative B, except that Alternative C would
include more areas (52,100 more acres) as ROW avoidance areas or exclusion
areas for habitat, which would reduce impacts from ROWs on soils. Alternative
C would designate upland habitats within the drainage area of live water as part
of priority habitats, which could result in increased monitoring and management
of soil resources in those upland areas. Prohibiting domestic sheep grazing in
bighorn sheep habitat would minimize those related impacts on soils (described
under Alternative B).

The types of impacts from forestry management would be the same as
described under Alternative B, except that Alternative C would close
approximately 435,300 acres to wood product sales and/or harvest (2.1 times
more acres than under Alternative B). More areas closed to harvest would
translate into fewer impacts on soils.

The types of impacts from wildland fire management would be the same as
described under Alternative B, but prioritizing planned and unplanned fire to
meet resource objectives could limit the options available to choose vegetation
type treatments that reduce impacts on soil resources.

Proposed soil resource management under this alternative would protect soil
resources, as described under Alternative B, except that Alternative C would
include no areas open for cross-country motorized or mechanized use. As
described at the beginning of this section, intensive use can result in accelerated
soil erosion and compaction, as well as changes in vegetative cover, alterations
to natural drainage patterns, and modifications to timing and intensity of runoff
from these areas, which are damaging to overall soil health and may lead to
increased spread of noxious or invasive species. Not allowing intensive use
under this alternative would therefore avoid related impacts on soils.

Under Alternative C, 168,000 acres would be managed as ACECs (5.8 times
more acres than under Alternative A). Impacts on soils, described at the
beginning of this section, would be minimized in these areas because of limits on
surface-disturbing activities.

As described under Alternative A, large-scale surface disturbances, which would
also impact soil resources, would not occur in areas classified as VRM Class |.
Alternative C would include 100,100 acres of VRM Class | (3.7 times more
acres than under Alternative A).
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In addition to the impacts from water resources management disclosed under
Alternative B, Alternative C also would close municipal watersheds to livestock
grazing, which would avoid the grazing impacts discussed at the beginning of this
section in those watersheds.

Management of 99.5 miles of streams as eligible WSRs would provide indirect
protection of soil resources because actions would not be permitted that would
impact free-flowing nature or preliminary classifications (i.e., wild, scenic, or
recreational). The ROW exclusion and avoidance areas also could minimize
potential impacts on soils. WSR designation could also result in increased
recreational use which may degrade soil resources near these streams.

Alternative D

Impacts on soils from proposed management of riparian resources and
interpretation and environmental education under this alternative would be the
same as those described under Alternative B.

Under Alternative D, motorized and non-motorized recreation users would be
directed toward the 79,000 acres of SRMAs (78 percent fewer acres than the
SRMAs and IRMAs under Alternative A; note that planning guidance and
definitions of recreation management areas in Alternative A are different than
those in Alternatives B, C, and D) and 61,900 acres of ERMAs (91 percent
fewer acres than under Alternative A; note that planning guidance and
definitions of recreation management areas in Alternative A are different than
those in Alternatives B, C, and D). Recreation objectives in these areas define
the types of use and desired outcomes and may reduce impacts on soil by
limiting the types of use, use patterns, user numbers, trail types and
construction standards, and other factors. Under this alternative, some areas
currently open to cross-country motorized use would be closed, leaving 10,200
acres open to intensive use (18 percent fewer acres than under Alternative A).
Because travel would be managed and marketed in specific areas, potential
effects outside of those areas would be limited. As described under Alternative
B, impacts on soils would increase in SRMAs with increasing use, but because
impacts would be localized to specific areas, they could be monitored, mitigated,
and reclaimed more efficiently. Recreational use in the decision area would be
marketed nationally and internationally under Alternative D, which would likely
increase visitor numbers, with corresponding increases in soil impacts from
recreational uses.

Seasonal motorized and mechanized travel limitations on 54,700 acres (2 times
fewer acres than under Alternative A) would limit erosion during sensitive times
of the year. In addition, 11,300 acres would be permanently closed to
motorized use (3.2 times more acres than under Alternative A) (see Table
4-28, Acres of Travel Management Designations by Soil Characteristic under
Alternative D). As described at the beginning of this section, where roads or
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Table 4-28

Acres of Travel Management Designations by Soil Characteristic under Alternative D
Travel Management Fragile Mancos Saline Slump Steep
Designations Soils Shale Soils Areas Slopes
Closed to Motorized Travel 39,800 4,800 25,200 300 47,600
Limited to Designated Routes for 434,300 157,900 274,200 41,800 299,400
Motorized Travel (Seasonal
Limitations®)
Open to Intensive Motorized Travel 0 9,300 9,100 0 600
Closed to Mechanized Travel 39,200 4,000 23,500 300 43,600
Limited to Designated Routes for 434,900 158,700 275,900 41,800 303,400
Mechanized Travel
Open to Cross-country Mechanized 0 9,300 9,100 0 600
Travel
Closed to Horse Travel 800 0 300 0 200
Limited to Designated Routes for 2,000 800 3,100 20 4,400
Horse Travel
Open to Cross-country Horse 471,300 171,200 305,100 42,100 343,000
Travel
Closed to Foot Travel 0 0 0 0 0
Limited to Designated Routes for 2,000 800 3,100 20 4,400
Foot Travel
Open to Cross-country Foot Travel 472,100 171,200 305,400 42,100 343,200
Total 1,896,400 688,000 1,234,000 168,500 1,390,400

Source: BLM 2010a

* Includes the following: Winter Limitation (December 1-May 1), Spring Limitations (May 15-June 15, and March |-

May 15), and routes open only during rifle hunting season.
Note: Soil characteristics may overlap in certain areas.

trails would be expanded, soil compaction, vegetation crushing, alteration to
natural drainage patterns, and modification to timing and intensity of runoff from
these areas would occur. Under Alternative D, 9,300 acres of Mancos Shale
mapped areas, 9,100 acres of saline soils, and 600 acres of steep soils would be
open to all modes of travel. Total roads and trails use by road and trail
designation is shown in Table 4-29, Miles of Roads and Trails by Soil
Characteristic under Alternative D. These values include designated roads and
trails, those roads and trails without a use designation, and roads and trails that

are proposed for closure and rehabilitation.

Stipulations CSU-6 and NSO-10 were developed specifically to address soils,
and would help protect soils from surface-disturbing impacts. As described
under Alternative A, Table 4-22, Areas of Stipulations for Soil Resources and
All Stipulations by Alternative, lists acres of stipulations developed for soil
resources for all alternatives. Alternative D would include 497,800 acres of
NSO stipulations on federal mineral estate (15 percent more acres than under
Alternative A), which would help protect soil resources from surface

disturbances, as described at the beginning of this section.
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Table 4-29

Miles of Roads and Trails by Soil Characteristic under Alternative D
Roads and Trails with Motorized Use Fr;i'ill(: Masr:::: SZI:)?I(: il::;.: SSI;(:I
Designated for Full-sized Motorized 415 615 697 51 77
Vehicles
Designated for Full-sized Motorized 14 31 33 12
Vehicles (Seasonal Limitations™)
Designated for Vehicles Under 50 Inches in 38 6 18 9 5
Width
Designated for Vehicles Under 50 Inches in 19 3 3 10 2
Width (Seasonal Limits*¥)
Designated for Motorcycle, Mechanized, 9 62 67 | 7
Foot, and Horse Travel
Designated for Mechanized, Foot, and 3 22 25 | 9
Horse Travel
Designated for Mechanized and Foot 7 0 I I 2
Travel
Designated for Foot and Horse Travel 17 I 10 3 I
Designated for Mechanized Travel 0 0 0 0 0
Designated for Foot Travel I I 0 0 2
Designated for Administrative/Permitted 91 129 141 16 39
Use
Designated for Closure and Rehabilitation 6l 206 210 3 17
Total 661 1,059 1,203 128 183

Source: BLM 2010a

* Includes the following: Winter Limitation (December |-May |), Spring Limitations (May |5-June |5, and March |-
May |5), and routes open only during rifle hunting season.

** Includes the following: Winter Limitation (December |-May |), and Spring Limitations (March |-Jun 20, May |5-
June 15, and March 1-May 15).

Note: Soil characteristics may overlap in certain areas.

Under Alternative D, 265,600 acres of the decision area would be acceptable
for coal leasing (12 percent fewer acres than under Alternative A), 961,400
acres would be open to fluid mineral development (I percent fewer acres than
under Alternative A), 349,700 acres would be open to leasing subject to NSO
stipulations (19 percent fewer acres than under Alternative A), 433,000 acres
would be open to leasing subject to CSU stipulations, and 405,900 acres would
be open to leasing subject to timing limitation stipulations (74 percent more
acres than under Alternative A). In addition, 906,100 acres would be open to
consideration for mineral material disposal (14 percent more acres than under
Alternative A), and 925,400 acres would be open to consideration of non-
energy leasable mineral prospecting and development (no similar action under
Alternative A). However, the only area known to have potential for non-energy
leasable minerals is the 2,800-acre potash potential area in Sinbad Valley.
Therefore, no effects are expected in the remainder of the decision area. The
impacts of these activities on soils are described in detail at the beginning of this
section.
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As described under Effects Common to All Alternatives, emissions associated
with mineral development/energy production could contribute airborne
pollutants, which could contaminate soils, impair vegetation function and
condition, and increase erosion and future fugitive dust production. Alternative
D would not require drill rig engines to meet Tier 2 or 4 emission standards.
Airborne soil contaminants (nitrogen oxides, hydrocarbons, and particulate
matter) would not be reduced, which would not improve soil health by
minimizing related losses in vegetative cover.

The types of impacts on soils from wildland fire management under Alternative
D would be similar to Alternatives B and C, in that all three alternatives share
the same objectives of restoring natural fire regimes. However, Alternative D
would allow unplanned fire for resource benefit on 96,000 acres (857,400 fewer
acres than under Alternatives B and C). Manual and mechanical treatments
would be priorities above using planned and unplanned fires to meet resource
objectives. The long term effect of using unplanned wildfire to manage
vegetation densities on fewer acres could increase the potential for larger, high-
severity fires that can damage soils.

Proposed vegetation management under this alternative would affect soil
resources as described under Alternative B, except that instead of maintaining
and restoring vegetation to provide soil stability and resistance to erosion,
Alternative D would focus vegetative treatments on increased forage. In the
short term, increased forage would provide additional vegetative cover,
improving soil health, but in the long term, increased grazing of that forage
could result in soil compaction and increased erosion. Careful monitoring of
land health and implementation of BMPs would reduce potential impacts on soils
from increased livestock grazing.

Under lands and realty management, the use of eight corridors for facilities
would reduce the total areas of disturbance and corresponding potential for soil
impacts. Alternative D would include 3,700 acres of wind emphasis areas (42
percent more acres than under Alternative B), 36,300 acres of solar emphasis
areas (2 times more acres than under Alternative B), and 9,200 acres of SEZs
that are entirely within the solar emphasis areas boundary. As described under
Alternative A, surface disturbances, shading impacts on vegetation, and changes
in soil stability and erosion potential could accompany solar and wind
development and related infrastructure.

Impacts on soils from special status species and fish and wildlife would be similar
to those described under Alternative B, except that Alternative D would not
specify areas as ROW avoidance or exclusion areas (which minimize soil
impacts) for habitat. Alternative D also would not consolidate ROWs in wildlife
emphasis areas to already disturbed areas, which would not minimize new
disturbances to soil resources. Like Alternative C, Alternative D would avoid
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domestic sheep grazing inside of bighorn sheep habitat, which could reduce the
potential for impacts (described under Alternative B).

The impacts of forestry management on soils would be the same as under
Alternative B, except that Alternative D would close approximately 108,600
acres to wood product sales and/or harvest (not including Christmas trees).
This would result in 80 percent less acres than Alternative A. Only limited
wood product sales and/or harvest would be allowed in riparian areas, where
soils are sensitive to disturbances.

Proposed soil resource management actions under this alternative would
protect soil resources, as described under Alternative B, except that Alternative
D would not specifically avoid impacts on biological soil crusts. Without focused
monitoring, surface-disturbing activities could damage biological soil crusts
directly or through accelerated soil erosion and runoff. In addition, Alternative
D would not limit seismic activity, require engineering plans for work in riparian
areas, or identify the high sensitivity area in the Palisade municipal watershed as
a ROW exclusion area, all of which could increase the likelihood for impacts on
soil resources.

Under Alternative D, 33,200 acres would be managed as ACECs (15 percent
more acres than under Alternative A). Impacts on soils, described at the
beginning of this section, would be minimized in these areas because of limits on
surface-disturbing activities.

As described under Alternative A, large-scale surface disturbances, which would
also impact soil resources, would not occur in areas classified as VRM Class |.
Alternative D would include 96,500 acres of VRM Class | (3.6 times more acres
than under Alternative A).

Impacts on soils from proposed cultural resource management under this
alternative would be the same as described Alternative B, except that 1,180
fewer acres (a 49 percent decrease) would be protected near Indian Creek
under Alternative D, resulting in greater potential for surface disturbances that
could impact soil resources.

Overall, proposed resource management actions and resource uses under
Alternative D would impact soils. The most substantial impacts would come
from areas open to intensive use, with the related impacts on soils. Alternative
D would leave large areas open to mineral development with fewer NSO and
CSU stipulations to protect resources than under Alternatives B or C (Table
4-22, Areas of Stipulations for Soil Resources and All Stipulations by
Alternative), which would result in substantial impacts on soil resources. The
likely level of mineral development also would result in related impacts on soils.
Under Alternative D, soil surface health could decline where disturbed, which
would result in soils that were less able to support vegetation and biological soil
crust. Implementation of the required BMPs and COAs could mitigate declines
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in soil productivity over time, though this alternative would likely require
extensive monitoring, mitigation, and reclamation to meet Public Land Health
Standard |I.

Cumulative

The CIAA used to analyze cumulative impacts on soils includes the entire
planning area. Surface-disturbing activities occurring within the planning area are
not expected to affect soil resources outside of the planning area.

Combined with the proposed management actions, cumulative impacts on soil
resources could present challenges to meeting Public Land Health Standard |
under Alternatives A or D. Impacts on soil resources would not be as
substantial under Alternative D when compared to Alternative A. In part
because of the required implementation of BMPs and COAs protective of soil
resources on BLM-administered lands, cumulative effects in the planning area
are not likely to affect soil health as substantially under Alternatives B or C.
Alternative C would provide the greatest protection of soil resources, followed
by Alternative B.

Additional mineral development, including oil and gas, uranium and vanadium,
coal, and other minerals, could cause localized impacts on soils, as described
under the Effects Common to All Alternatives. Intensive mechanical vegetation
treatments likely have and would continue to impact soils resources locally, but
they would increase vegetation cover, and thus soil health, over the long term.
Past livestock grazing has impacted soil resources. As described in Chapter 3,
active management of grazing allotments has led to improvements in soil health
over time.

An important trend in the planning area is rapidly increasing recreational use.
This growth in recreation on public lands is due to local population growth, as
well as the area’s reputation as a national and international recreation
destination. All forms of recreational activities can increase potential for
erosion, sedimentation, gully creation, biologic soil crust damage, and riparian
and upland vegetation damage. Recreation activities may also directly and
indirectly impact water quality due to erosion and sediment production
potential. However, the significance of such impacts varies with the nature and
degree of disturbance as well as site specific environmental conditions. Typically
larger disturbances in sensitive areas represent greater potential to damage soils
and vegetation, degrade water quality, and impair overall watershed function and
condition than smaller disturbances in less sensitive areas.

Public Law 98-569 includes direction to BLM for development of a
comprehensive program for minimizing salt contributions from lands under its
management. Colorado’s Grand Valley is recognized as the largest non-point
source of salinity in the Upper Colorado River Basin and much of the lands
currently open to all modes of travel are situated in areas mapped to be highly
erodible (i.e., fragile) or saline. The cumulative erosion in these areas resulting
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4.3.3

from a dispersed, expanding, unmaintained, and in many cases poorly designed
route system would be considered a nonpoint source of pollution.

Recent drought and potential climate change resulting in more frequent future
droughts could decrease vegetative cover, increasing the potential for soil
erosion, desertification, and fugitive dust production. Furthermore, increased
fugitive dust production could elevate the severity of dust-on-snow events
triggering earlier melt-out, earlier peak stream flows, and increasing water
consumption through transpiration and evaporative processes. As a result, soil
moisture in areas reliant on snow melt or flooding would be depleted earlier in
the season stressing vegetation. These additional stresses to vegetative
communities could contribute towards vegetative loss and/or establishment of
less desirable species.

Woater Resources

This section discusses impacts on water resources from proposed management
actions of other resources and resource uses. Existing conditions concerning
water resources are described in Section 3.2.5, Water Resources.

The mandate to manage public land for multiple uses requires the BLM to
consider land uses that have the potential to degrade water quality, destabilize
natural stream morphologic conditions, impair sustainability of water resources
(water quantity), alter groundwater aquifer properties, and modify natural
stream hydrographs. Minimizing such impacts is a theme common to all of the
alternatives.

Water quality is influenced by both natural and human factors. Water quality
concerns created by natural conditions are hard to control. In general, water
quality in the planning area is typically good in reaches of streams where riparian
vegetation is good and streams are fed directly by snowmelt, precipitation, and
shallow ground water. As water flows downstream, biological, physical, and
chemical parameters deteriorate water quality.

Water quality impacts can result from a number of causes, including transport
of eroded soils into streams due to improper livestock grazing, introduction of
waste matter into streams from domestic livestock and wildlife, poorly designed
and/or maintained stream crossings, route proliferation, as well as energy and
mineral development. Potential energy and mineral development impacts relate
to both the transport of soil eroded from roads and developed areas, and the
potential for release of chemical pollutants into area ponds, streams, tributaries,
or unconfined aquifers.

Surface-disturbing activities can result in removal of essential soil stabilizing
agents such as vegetation, soil crusts, litter, and woody debris. These soil
features function as living mulch by retaining soil moisture and discouraging
annual weed growth (Belnap et al. 2001). Loss of one or more of these agents
increases potential erosion and sediment transport to water bodies, leading to
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water quality degradation. Surface-disturbing activities can also lead to soil
compaction, which decreases infiltration rates and elevates potential for
overland flow. Overland flow can increase erosion and sediment delivery
potential to area water bodies, leading to water quality degradation.

Surface-disturbing activities can elevate production of fugitive dust which may
then be deposited over snow. Dust-covered snow can have albedo (reflectivity)
values as low as 0.35, doubling the amount of absorbed solar radiation versus
clean snow. Research and simulations based on observations in the Senator
Beck Basin Study Area near Silverton, Colorado indicate that excess dust on
snow (versus pre-1800 conditions) increased the rate of snowmelt and
advanced the timing of meltout by about 3 to 4 weeks (Painter et al. 2007).
Furthermore, results of studies conducted by Painter and others indicate that
annual runoff at Lees Ferry is reduced by five percent under current dust
conditions. Primary contributing factors for decreased run-off were identified as
follows:

I. Greater absorption of energy during snowmelt causes more of the
snow to sublimate directly into the atmosphere.

2. Earlier meltout exposes the ground surface to sunlight and warmth,
which both allow more evaporation of water directly from the soil,
and extends the growing season for plants that then can transpire
additional water. It is this combined increase in evapotranspiration
that appears to have the most impact on stream flow.

The effects of dust on snow may extend beyond alteration of natural
hydrographs and increased water consumption. Soil moisture in areas reliant on
snow melt or flooding would likely be depleted earlier in the season stressing
vegetation. These additional stresses to vegetative communities could
contribute towards vegetative loss and/or establishment of less desirable species
which may not possess adequate soil stabilizing characteristics. As a result,
potential soil erosion and stream sedimentation would be increased causing
water quality degradation.

Surface-disturbing activities occurring in areas of low reclamation potential (e.g.,
“fragile soils,” slopes greater than 40 percent, soils derived from Mancos shale)
or sensitive areas such as stream channels, floodplains, and riparian habitats are
at higher risk for erosion. Disturbance in these areas creates greater potential
for erosion and sediment delivery to surface waters, thereby degrading water
quality.

Surface-disturbing activities within stream channels, floodplains, and riparian
habitats are more likely to alter natural morphologic stability and floodplain
function. Morphologic destabilization and loss of floodplain function cause
accelerated stream channel/bank erosion, increased sediment supply, dewatering
of near-stream alluvium, loss of riparian habitat, loss of fish habitat, and
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deterioration of water quality (Rosgen 1996). Alteration or removal of riparian
habitats can reduce the hydraulic roughness of the bank and increase flow
velocities near the bank (National Research Council 2002). Increased flow
velocities near the bank can cause accelerated erosion, decreasing water quality.

Surface disturbance can alter natural drainage patterns. Runoff critical to
recharging and sustaining locally important aquifers, springs/seeps/fens, wetlands,
and associated riparian/xeririparian habitats is redirected elsewhere. As a result,
these sensitive areas can be dewatered, compromising vegetative health and
vigor while also degrading proper function and condition of the watershed.

Subsurface disturbances can alter natural aquifer properties (e.g., enhance
hydraulic conductivity of existing fractures, breach confining units, and change
hydraulic pressure gradients), which can increase potential for contamination of
surface and groundwater resources. Furthermore, alteration of natural aquifer
properties can result in dewatering of locally important fresh water sources
(e.g., groundwater, springs, seeps, fens, and streams).

Surface water runoff is dependent on both natural factors and land management.
Natural factors include climate, geology and soils, slope, channel conditions, and
vegetation type and density. Land use or management actions that alter these
natural factors play a role in altering surface water runoff. Such actions include
grading or compacting soils for new roads or well pads, and management
prescriptions that alter the type or density of vegetation.

Reductions in water flow can have adverse impacts on the ecology of a
watershed, its recreational potential, the availability of drinking water and water
for other uses, and groundwater quality and quantity. Water quality impacts
from reduced water supplies include increased water temperatures, ph levels,
and alkaline levels. Reductions in water supply could result from consumptive
uses of surface water or tributary groundwater sources that do not result in
return of the water to the basin. Examples include reduced flood frequency and
magnitude (limiting near stream alluvial recharge potential) caused by peak flow
diversions, evaporative loss from new surface water features, evapotranspiration
from irrigation of vegetation, injection into deep wells, or use in drilling fluids
that are later disposed outside of the basin.

Chemicals, some hazardous, are used and produced by oil and gas exploration
and production (EPA 2004, URS 2006, and Thyne 2010, as cited in BLM 2014).
Oil and gas waste management practices have the potential to contaminate soils
and water. Long-term impacts depend on the volume and toxicity of the spilled
materials or fluids. Spills with low levels of hydrocarbons may have minimal
long-term impacts to soil and water resources, whereas spills of concentrated
hazardous materials could have more serious impacts, depending on the spill
volume, the toxicity of the compound, and the volume and flow rate of waters
into which the spill is carried. Contamination of soils could cause long-term
reduction in site productivity resulting in increased erosion and potential
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sediment and contaminant delivery to nearby waterways during runoff. Use,
storage, and transportation of fluids, such as produced water, hydraulic
fracturing fluids, and condensate, have the possibility of spills that could migrate
to surface or groundwater. Additionally, tanks used to store produced water
and condensate would be placed in secondary containment to prevent offsite
release. Stormwater runoff controls enforced by CDPHE reduce this potential
of offsite migration of sediment and pollutants. Nonetheless, accidental releases
of fluids may flow or be transported via runoff into drainages, and a finite but
low potential exists for a direct release from a fluid-haulage truck into a
waterway.

State regulations can help mitigate impacts from fluid minerals development. For
example, COGCC Rule 609 for statewide groundwater baseline sampling and
monitoring requires operators to collect baseline water quality samples at two
different groundwater sources within 0.5-mile of the well site before drilling any
new oil or gas well. The rule also requires the operator to take subsequent
water samples to ensure no groundwater contamination occurred during drilling
or after production. Operators are required to comply with all applicable state
laws and regulations regardless of the RMP alternative that is implemented.

Activities beneficial to water resources are primarily defined as improving
conditions by enhancing or restoring degraded water quality or by reducing
ongoing groundwater depletion. Road maintenance that includes installing
stormwater controls and replacing improperly sized and designed culverts are
beneficial to water resources. Changing grazing patterns in riparian areas and
modifying recreation uses in sensitive watersheds further benefit water quality
and geomorphic function of streams. Management actions regarding closure or
avoidance of specific areas or restrictions of disturbance are considered
protective of environmental conditions and so are also regarded as benéeficial.
Mitigation measures also reduce the impacts on water resources associated with
ongoing or future activities.

Methods of Analysis
Indicators of impacts on water resources include the following:

e Alteration of the physical characteristics of streams,
springs/seeps/fens, wetlands, riparian areas, and groundwater
aquifers to a point that these resources are not properly functioning
and/or sustainable

e Sustainable yield of groundwater resources cannot be obtained

e Meeting state and federal water quality standards for surface and
groundwater

e Impaired water quality to a degree that could affect the survival rate
of downstream aquatic or riparian species
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Every management action that directly or indirectly has the potential to alter
aquifer properties, water quality, water quantity, and the natural hydrograph can
have accompanying temporary and/or permanent impacts on water resources.
The discussion of impacts on water resources includes the effects of surface-
and subsurface-disturbing actions on water quality, water quantity, and
cumulative watershed health.

The analysis includes the following assumptions:

e The degree of impact attributed to any one disturbance or series of
disturbances will be influenced by several factors, including
proximity to drainages, proximity to existing groundwater wells,
location within the watershed, time and degree of disturbance,
reclamation potential of the affected area, existing vegetation,
precipitation, and mitigating actions applied to the disturbance.

e New transportation facilities will be properly designed (BLM
minimum standards).

e Surface-disturbing actions related to fluid mineral development will
comply with Gold Book surface operating standards (and
subsequent updates).

e Agquifers with shallower depths to water are more susceptible to
contamination. Mineral development is the primary BLM-authorized
activity with a potential to impact shallow groundwater quality and
quantity. Locations in the planning area with depths to groundwater
of less than 100 feet or unconfined aquifers are considered the most
likely to be impacted by mineral development. Unconfined aquifers
or aquifers with water table elevations of 100 feet below ground
surface are more vulnerable to leaks and/or spills of contaminants at
the surface. However, groundwater at greater depths is vulnerable
to mine dewatering, casing failure, contamination resulting from
enhanced hydraulic conductivity caused by hydraulic fracturing and
drilling, and contamination caused by chemicals utilized in the
hydraulic fracturing and drilling processes.

e Ephemeral systems are a critical piece of the hydrologic cycle and
warrant protection. They are typically steep headwater channels
that provide water, sediment, and nutrients to downstream aquatic
habitat. Destabilization of these systems directly (e.g., surface
disturbance to channel and/or banks) or indirectly (e.g., increased
surface run-off caused by improper road drainage or soll
compaction) can alter the streams’ ability to efficiently move
sediment and water to lower portions of the watershed. Decreased
water quality and morphologic destabilization can result.
Intermittent streams flow continuously at certain times of the year,
such as when snow melts or after rain, but shrink in dry times to
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become individual pools filled with water. They typically flow for
several months and can be important to fish habitat.

Effects Common to All Alternatives

The BLM would continue to manage the LBCWHR (35,200 acres) to
accommodate an AML of 90 to 150 wild horses. The AML would be adjusted so
as to not degrade range conditions, which include water resources. For
example, maintaining the horse herd at the AML would prevent overgrazing,
minimizing the loss of vegetative cover. Maintaining vegetative cover would limit
erosion, thereby limiting stream sedimentation during stormwater runoff. These
indirect impacts would continue under all alternatives, because there would be
no change in management actions.

Wildland fire can result in substantial water resource impacts in a short period
of time. Fire can reduce soil infiltration rates, resulting in reduced water
retention potential of the affected soils and more runoff following precipitation
and snowmelt. Loss of vegetation also contributes to these effects. Fires also
create openings where snow and ice accumulate to greater depths than in
forested areas. These openings can produce high runoff during short periods of
rapid thawing, resulting in soil erosion and high peak flows. Excessive sediment
delivery to stream channels can result in water quality impacts for long periods
of time, while sediment-clogged channels can cause flooding. Similarly, chemical
products of wood combustion are carried into streams with runoff.

The BLM would continue to use surface water as a source of water for fire-
suppression activities. Because surface water sources for fire suppression are
not specified, the primary general impacts on surface water sources used for fire
suppression include the lowering of surface water levels and the loss of water
for groundwater recharge.

In situations where sediment-control structures, commonly referred to as check
dams, are causing excessive erosion, restoration may be necessary. Restoration
may include “notching” or removal of the structure entirely, as well as
revegetating the affected area.

Potential impacts from coal, locatable mineral, mineral material, and non-energy
leasable mineral activities and development would include the release of
pollutants capable of contaminating surface water during stormwater runoff or
contaminating aquifers during groundwater recharge. Mineral activities and
developments could also alter drainage patterns, which would affect stream
hydrographs and water supplies. Discharge of mine water can alter water
chemistry and impair natural stream morphologic conditions.

Direct and indirect negative impacts on water resources from fluid minerals
development can occur during the drilling, completion, or operational phases of
wells. Other impacts occur from surface-disturbing activities, traffic, waste
management, water use, and the use, storage, and transportation of fluids (i.e.,
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chemicals, condensate, and produced water). Surface-disturbing activities
associated with facilities, such as well pads, roads, and pipelines, cause loss of
vegetation cover, soil compaction and displacement, reduced infiltration,
increased volume and velocity of runoff, and increased sedimentation and
salinity in surface waters. Increased stream discharge, alteration of peak flow
timing, and modification of a stream’s normal sediment loads can occur where
roads and pads are located near drainages. Short- and long-term negative
impacts would include physical changes in channel configuration associated with
poorly aligned culverts, improperly sized culverts, and fill material. Increases in
impervious surface often result in sediment transport and concentration of
runoff. The increase in flow quantity and sediment loads can modify stream
channel morphology and degrade water quality. Impacts can be minimized
initially by properly casing wells, managing stormwater, stockpiling topsoil,
controlling erosion, and quickly rehabilitating disturbed surfaces. Long-term sail
protection could be achieved by continued maintenance, which would reduce
erosion and minimize the size of the long-term pad footprint through interim
reclamation measures.

Oil and gas waste management practices have the potential to contaminate soils,
surface water, and groundwater in the event of a spill of fluids/chemicals, leaks
from pipelines, leaks from pits, and compromised wells. Produced and flowback
water would be either recycled for reuse in future hydraulic fracturing or
disposed of in disposal wells or surface evaporation pits. Use, storage, and
transportation of fluids such as produced water, hydraulic fracturing fluids, and
condensate have the possibility of spills that could migrate to surface or
groundwater. Contamination of soils from drilling and production wastes or
chemicals spilled on the surface could migrate to surface or groundwater and
cause reduction in site productivity.

The possibility that hydraulic fracturing fluids may migrate to shallow
groundwater sources is still speculative based on ongoing studies by the EPA
(EPA 201 Ia). Additional detail about oil and gas drilling and hydraulic fracturing
is presented in Section 3.2.5, Water Resources, Section 3.6.2, Public Health
and Safety, and Section 4.6.2, Public Health and Safety.

Management under all alternatives could impact rates of soil erosion and could
therefore affect water quality, water quantity, and the hydraulic characteristics
of streams. BMPs are interventions designed to minimize the impacts of human
activities on water quality and quantity caused by discharge of sediment or
chemical constituents. The BLM would implement BMPs designed to minimize
the impacts of human activities on water quality and quantity. Since the
effectiveness of BMPs vary, and since they are seldom 100 percent effective, the
net impact on water quality and quantity that would result from activities that
produce chemical contaminants to soils, or that affect soil erosion rates, would
depend on the type, duration, and amount of activity. Stipulations designed to
protect other resources would indirectly protect water resources from erosion,
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sedimentation, changes in runoff, or other related impacts. Appendix B,
Stipulations Applicable to Fluid Mineral Leasing and Other Surface-disturbing
Activities, includes the full list of stipulations that would restrict surface
disturbances that cause impacts on water resources. Appendix A, Figures,
displays areas subject to management actions for ROWs, travel management,
minerals, and other resources and uses discussed in the following analysis.

Climate change would impact water resources under all alternatives, but water
resources may be more vulnerable to the impacts of climate change under
certain alternatives. Resource uses in the planning area (e.g., livestock grazing,
forestry, recreation, travel, lands and realty, and energy and minerals leasing and
development) are stressors that may generally impact this resource’s ability to
adapt to climate change. These impacts would likely be more harmful to water
resources under Alternatives A and D where there are fewer restrictions on
resource uses. Under Alternative C, more stringent restrictions would limit the
impact of these stressors (as described in the analysis under Alternative C,
below). The ability of water resources to adapt to climate change under
Alternative B would likely fall between the other alternatives because resource
use restrictions are generally more stringent than under Alternatives A and D,
but less stringent than under Alternative C.

The acreages of perennial stream habitat potentially impacted by travel
management actions under each alternative are shown in Table 4-30, Travel
Management Impacts on Perennial Stream Habitat.

Table 4-30

Travel Management Impacts on Perennial Stream Habitat

Actions

Acres of Perennial Stream Habitat Impacted

Alternative A Alternative B Alternative C Alternative D

Open to All Modes of Travel
within 100 Feet of Perennial
Streams

2,200

0

0

0

Closed to Motorized Vehicles
within 100 Feet of Perennial
Streams

100

200

1,900

200

Limited to Existing Routes for
Motorized Vehicles within 100
Feet of Perennial Streams

1,200

Limited to Designated Routes
for Motorized Vehicles within
100 Feet of Perennial Streams

1,200

4,800

3,000

4,600

Seasonal Limitations for
Motorized Vehicles within 100
Feet of Perennial Streams

400

500

200

300

Source: BLM 2010a
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Implementing management for paleontology would have a negligible impact on
water resources and is therefore not discussed in detail.

Alternative A

The BLM would continue general activities to maintain or improve water quality,
natural stream morphologic conditions, sustainability of water resources (water
quantity), groundwater aquifer properties, and natural stream hydrographs. For
example, the BLM would continue stream stabilization work, which would
minimize deposition of sediment in streams and help maintain natural stream
morphologic stability. These direct impacts would maintain or improve water
resource conditions.

Under Alternative A, the BLM would continue to manage 234,900 acres of
ROW exclusion areas and 441,400 acres of ROW avoidance areas in the
planning area. Those activities and developments capable of affecting water
resources would not occur in exclusion areas and would be limited in avoidance
areas. ROW actions that could release pollutants capable of contaminating
surface water during runoff events or contaminating aquifers during
groundwater recharge would not occur or would be limited. Also, ROW
actions that could alter drainage patterns and recharge rates for groundwater,
which affect stream hydrographs and water supplies, would not occur or would
be limited. On the 385,100 acres not managed as exclusion or avoidance areas,
there would be fewer management actions implemented to prevent these
impacts from occurring. The severity of these direct and indirect impacts would
vary, depending on the different types of ROW activities, intensity of
development, and site-specific geomorphic conditions.

There would continue to be 96,500 acres of federal mineral estate closed to
fluid mineral leasing and 1,134,600 acres of federal mineral estate open to fluid
mineral leasing (refer to Table 2-1). By managing lands as closed to fluid
mineral leasing, actions would not occur that could release pollutants capable of
contaminating surface water during runoff events, or contaminating aquifers
during groundwater recharge. Also, actions would not occur that could alter
drainage patterns, which affect stream hydrographs and water supplies.
However, by managing lands as open to fluid mineral leasing, there is the
potential for these impacts to occur in areas of fluid minerals development. The
severity of these direct and indirect impacts would vary, depending on the
different types of fluid mineral leasing activities and the intensity of development,
as well as the type and volume of contaminants released to the environment.

There would continue to be 433,000 acres where NSO stipulations would be
applied to fluid mineral leases (refer to Table 2-1). The NSO stipulations would
protect water resources either directly or indirectly. By prohibiting use or
occupancy of the land surface, associated actions capable of affecting water
resources would not occur, unless allowed by an exception, in areas with this
stipulation. Actions would not occur that could release pollutants capable of
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contaminating surface water during runoff events, or contaminating aquifers
during groundwater recharge. Also, actions that could alter drainage patterns,
which affect stream hydrographs and water supplies, would not occur. In areas
not managed as NSO (or areas of NSO where exceptions are granted), there is
the potential for these impacts to occur in areas of minerals development.
Practices such as directional or horizontal drilling, that access resources from
outside the boundary of an NSO stipulation, could impact water resources. In
addition, impacts from down-hole operations (e.g., well completion, hydraulic
fracturing) would still occur. The severity of these impacts would vary
depending on the different types of mineral leasing activities and intensity of
development.

There would continue to be 74,100 acres where CSU stipulations would be
applied to fluid mineral leases (refer to Table 2-1). The CSU stipulations would
protect water resources either directly or indirectly. By constraining use or
occupancy of the land surface, associated actions capable of affecting water
resources would be limited. Actions that could release pollutants capable of
contaminating surface water during runoff events or contaminating aquifers
during groundwater recharge would be limited. Also, actions that could alter
drainage patterns, which affect stream hydrographs and water supplies, would
be limited. However, by not constraining use or occupancy of the land surface,
there would be fewer management actions to prevent these impacts from
occurring. The severity of these impacts would vary, depending on the different
types of surface-disturbing activities and intensity of development.

The BLM would continue to apply LN-17: Palisade Municipal Watershed,
wherein the lessee is notified that the lease contains the privately owned surface
of the Town of Palisade, located within the town’s designated watershed, and is
covered by a Watershed Protection Ordinance. The ordinance would continue
to influence activities and developments in a manner appropriate to protecting
the Palisade Municipal Watershed. Applying LN-17 would help maintain water
resource conditions in the watershed.

Under Alternative A, fluid mineral well bores and storage and use of hazardous
chemicals would not be limited near domestic water wells or in Water Intake
Zone 3. These activities could contaminate water resources from the use of
hazardous chemicals that could infiltrate or percolate into domestic and
municipal water resources if a spill or other accident were to occur. If these
types of accidents became common, they could compromise existing water
resource conditions given reasonably foreseeable development in the future.

There would be no specific management actions under Alternative A to restore
and maintain healthy, productive plant communities of native and other
desirable species at self-sustaining population levels commensurate with the
species’ and habitats’ potentials. By not restoring plant communities, the soil
surface remains exposed and, consequently, susceptible to erosion. Soil erosion
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during runoff events and mineral constituents of eroded parent material affect
surface water by depositing sediment in streams and other water bodies,
thereby affecting water quality and stream morphology. Exposed soil also allows
wind to more easily erode soil and deposit it on the surface of snow. Soil
covering the surface of snow affects the melting rate and timing of meltout,
thereby altering stream hydrographs and water availability to downstream users.

The BLM would continue to manage 28,900 acres of ACECs for purposes that
directly or indirectly affect water resources. Management of ACECs would
indirectly affect water resources through the management for other special
resource values, such as vegetation. Vegetation helps filter contaminants from
runoff, contributes to soil stabilization, and is an important component to flood-
plain function in riparian/xeririparian areas. Under Alternative A, the BLM would
not designate additional ACECs, and there would be no additional protection of
water resources from ACEC management.

Alternative A would continue to provide minimal management actions specific
to protecting riparian areas or dry washes, both of which are important
components of watershed health. Impacts on riparian areas may include
trampling of vegetation and soil disturbance by livestock grazing, recreation
activities, or motorized use. These types of alterations to riparian areas would
destabilize stream banks and reduce water storage capacity and releasing
capability of these areas. The large water storage capacity of alluvial deposits
and stabilizing characteristics of riparian zones buffers the movement of water
from upland areas into streams. Instead of allowing water to flow directly into
streams following a rainstorm or snowmelt, healthy riparian areas hold and
store water and are critical in sustaining the proper function and condition of
stream channels and floodplains. Throughout the year, this water seeps slowly
into adjacent streams, providing water for base flow in area streams. The
indirect impacts described above would limit the ability of riparian areas to
perform these beneficial functions.

The BLM would continue to manage 542,700 acres as unsuitable for forest
harvest (refer to Table 2-2), and would continue to prohibit timber and
woodland harvesting in riparian areas. This would protect vegetative cover,
thereby limiting erosion and sedimentation during runoff events. Increased
sedimentation can degrade water quality and result in increased width/depth
ratios in stream channels. Increased width/depth ratios can cause increased
lateral stream bank erosion and further sedimentation to streams (Rosgen
1996). These management actions would help maintain water resource
conditions.

The BLM would continue to utilize prescribed fires in order to meet land and
resource management objectives. Prescribed burn areas would be susceptible to
erosion and increased sedimentation in water bodies because of the lack of
vegetative cover and loss of woody debris and biologic soil crusts. Reduced fire
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intensity associated with planned fire reduces the potential for post-fire erosion
because not all soil-stabilizing characteristics are consumed. However, unlike
unplanned wildfire, the BLM would avoid burning areas adjacent to surface
water in order to limit impacts on water resources. Also, restoration of burned
areas would include enhancing plant communities, which would help protect
water resources in the long term. These indirect impacts would threaten water
resource conditions in the short term and maintain or improve water resource
conditions in the long term.

There would continue to be 48,600 acres closed to livestock grazing and
978,600 acres open to livestock grazing. Improper grazing has the potential to
accelerate erosion rates and nutrient loads to surface water from trampled
vegetation and soil compaction. As a result, contaminants such as nutrients and
bacteria could wash directly into receiving waters from surface water runoff in
grazed areas. These effects could occur in areas open to historic grazing. Stream
banks would also continue to be sheared by livestock using these areas. This
would result in changes to the natural stream morphology and its functions. The
severity of these indirect impacts would vary, depending on season of use, type
of livestock, intensity of livestock grazing, and climatic conditions. However, in
lands closed to future livestock grazing, these types of water resource impacts
would not occur.

The BLM would continue to implement BMPs, including periodic rest periods in
areas open to grazing, to maintain plant vigor and health. This would minimize
impacts on land and watershed health from overuse, reducing the impacts on
water resources from grazing. Continuing to allow grazing use in limited
precipitation zones would require more intensive management in these areas.
Without proper management, this could reduce vegetative cover, resulting in
accelerated sedimentation, nutrient loads, and bacteria into surface waters from
increased erosion rates, alteration of timing of snow meltout due to increases in
dust, increased evaporation, increased sublimination, increased
evapotranspiration; and recharge impacts on local water-bearing units from
decreased infiltration rates.

Under Alternative A, 35,300 acres would continue to be managed as closed to
motorized use (and motorized and mechanized use would be limited to existing
ways in WSAs), while the remainder of the decision area would be designated as
Open (intensive: 12,500 acres; cross-country: 445,400 acres) or Limited (limited
to designated routes: 225,500 acres; limited to existing routes: 342,700 acres;
seasonal limitations: 106,200 acres). Within areas of open and limited use,
potential impacts on water resources would continue from recreational use, and
could increase due to increased motorized vehicle use of existing roads, trails,
and cross-country travel. Foot and horse travel would continue to be limited to
designated routes on 6,200 acres, limiting impacts in those areas.
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In the 35,300 acres closed to motorized use, natural drainage patterns would be
better preserved, and excessive erosion of uplands as well as stream channels
and banks would be reduced. This would help preserve the natural stream
morphologic conditions. Closed areas would experience less soil structure
disturbance and disruption/removal of vegetation. This would limit erosion,
sedimentation, and contamination of water bodies.

The effects of recreational activities on water quality can include sedimentation
(deposited solids), turbidity (suspended solids), disrupted soil crusts, and
reduced vegetation cover. Removal of vegetation can lead to increased amounts
and velocities of runoff, accelerating the rates at which sediments and other
debris are eroded from cross country or intensive use areas and flushed to
downslope aquatic systems. Pollutants associated with deposition of motorized
vehicle emissions and spills of petroleum products may be absorbed by
sediments and plant material, or dissolved in runoff. Once mobilized, these
contaminants may enter aquatic systems (Ouren et al. 2007). The severity of
these impacts would vary, depending on the different types (e.g, dirt
motorcycles, dune buggies, sand rails, jeeps, four-wheel drive vehicles,
snowmobiles, and ATVs) and intensity of motorized use.

There would continue to be 300,700 acres acceptable for further coal leasing
and development, and 36,700 acres in the coal resource development potential
area identified as unacceptable for further consideration of leasing and
development. Coal mining activities capable of affecting water resources would
not occur in those areas identified as unacceptable. In acceptable areas, as
described at the beginning of this section, coal mining activities and
developments could impact water resources, including sedimentation,
contamination, and alteration of water quality, stream morphology, and aquifer
characteristics. The severity of these indirect impacts would vary, depending on
the different types and intensities of coal activities and development.

By managing lands as closed to locatable, salable, and leasable minerals, impacts
on water resources from associated mineral activities and developments would
not occur in those areas. However, as described at the beginning of this section,
by managing lands as open to locatable, salable, and leasable minerals, there is
the potential for these impacts to occur in areas with mineral activities, including
sedimentation, contamination, and alteration of surface and subsurface water
bodies. The severity of these indirect impacts would vary, depending on the
different types of locatable, salable, and leasable activities and intensity of
development. Impacts from non-energy leasable minerals would be limited to
the only part of the decision area known to have potential for non-energy
leasable minerals, the 2,800-acre potash potential area in Sinbad Valley.

There would continue to be 23,300 acres withdrawn from mineral entry and 0
acres with petition to withdraw from locatable mineral exploration or
development. By withdrawing land, impacts on water resources from associated
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mineral activities and developments would not occur in those areas. However,
by not withdrawing land, there is the potential for impacts on water resources
to occur in these areas from mineral activities. The severity of these indirect
impacts would vary, depending on the different types of locatable mineral
activities and intensity of development.

There would be 14 stream segments along 99.5 miles of river segments crossing
BLM-administered land identified as eligible for inclusion in the NWSRS (see
Appendix C, Wild and Scenic River Suitability Report). The BLM would
continue to manage the eligible segments according to interim protective
management guidelines. The guidelines specify that BLM cannot take any actions
that would degrade the outstandingly remarkable values, degrade the free-
flowing nature of the segment, degrade water quality that is necessary to
support the outstandingly remarkable values, or change the classification of the
segment (level of development). These guidelines would contribute to
maintaining water resource conditions in these |4 segments only. ldentifying
streams as eligible for WSR designations could attract recreation which has
potential to degrade water quality when river-based recreation results in
removal of streamside vegetation.

The lack of interpretation and environmental education activities in the decision
area could result in user actions that could degrade water resources.

Alternative B

Under Alternative B, the BLM would implement specific actions related to
protecting and monitoring water quality and quantity. These actions would
maintain or improve water quality, natural stream morphologic conditions,
sustainability of water resources (water quantity) (refer to Table 2-2),
groundwater aquifer properties, and natural stream hydrographs.

Similar to Alternative A, the BLM would implement LN-I: Source Water
Protection Areas, requiring the lessee to implement special protective measures
for water resources and to collaborate with municipalities to comply with
applicable municipal watershed plans. In addition, the Grand Junction and
Palisade municipal watersheds would be closed to fluid mineral leasing.
Compared to Alternative A, these special protective measures under
Alternative B would result in fewer impacts on water resources in municipal
watersheds from fluid minerals activities.

Under Alternative B, there would be 210,000 acres managed as ROW exclusion
areas (Il percent fewer acres than under Alternative A) and 789,400 acres
managed as ROW avoidance areas (79 percent more acres than under
Alternative A). The types of impacts would be the same as those described
under Alternative A. The intensity and severity of impacts would depend on the
type of activity or development, and the type or condition of water resources
occurring in these areas.
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There would be 270,700 acres of BLM surface land closed to fluid mineral
leasing (2.8 times more than under Alternative A) and 790,700 acres open to
fluid mineral leasing (I8 percent fewer acres than under Alternative A). The
types of impacts from fluid mineral leasing would be the same as those
described under Alternative A, but would occur over a smaller area. The
intensity and severity of impacts would depend on the type of activity or
development, and the type or condition of water resources occurring in these
areas.

Oil and gas operations near domestic water supplies using a groundwater well
or spring would be restricted and appropriate design features or conditions of
approval would be developed in order to avoid contaminating water resources.
Therefore, impacts from fluid mineral development on domestic drinking water
supplies using a well or spring would not be expected.

Within Water Intake Zone 3, restricting the storage and use of hazardous
chemicals, requiring green completions and green hydraulic fracturing fluids, and
restricting oil and gas pits would protect water resources from the use of
hazardous chemicals that could infiltrate or percolate into domestic and
municipal water resources if a spill or other accident were to occur. Applying
additional site-specific mitigation measures as appropriate to minimize risk of
water quality degradation would have a similar effect.

Under Alternative B, NSO stipulations would be applied on 670,300 acres (55
percent more acres than under Alternative A, though Alternative A’s acreage
only includes NSO stipulations in areas open to leasing) of federal mineral
estate. On BLM-administered land, these stipulations would apply to all surface-
disturbing activities. The types of impacts would be the same as those described
under Alternative A; however, NSO stipulations would be applied on more
acres and activities under Alternative B.

Under Alternative B, CSU stipulations would be applied on 642,400 acres of
federal mineral estate (note that because many CSU stipulations under
Alternative A do not have mapped acreages, an acreage-based comparison is not
considered accurate). The types of impacts would be the same as those
described under Alternative A.

Unlike Alternative A, the BLM would implement specific management actions to
restore plant communities and revegetate areas under Alternative B. By
restoring more plant communities and revegetating more areas, a larger soil
surface area would be covered and, consequently, would be less susceptible to
erosion as sedimentation to water bodies would be reduced. This would
provide greater opportunities to maintain and improve water resource
conditions.
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Under Alternative B, 13 ACECs on 123,000 acres (4.2 times more acres than
under Alternative A) would be designated. The types of impacts would be the
same as under Alternative A, but would occur over a larger area.

Compared to Alternative A, the BLM would implement more actions to protect
and monitor riparian vegetation. The BLM would also give priority for riparian
management to areas identified as special status species habitat and those
riparian areas not meeting PFC and riparian communities rated as Functional at
Risk (FAR). The types of impacts would be the same as under Alternative A, but
the additional management actions under Alternative B would provide more
opportunities to protect water resources from activities such as recreational
travel, livestock grazing, and fluid mineral development.

Under Alternative B, the BLM would close approximately 239,400 acres (56
percent fewer acres than under Alternative A) to wood product sales and
harvest (not including Christmas tree harvest), and would prohibit timber and
woodland harvesting in riparian areas. In addition, specific forest/woodland
management plans would be developed for eight forestry zones to accomplish
resource objectives and prevent adverse impacts. Although more acres would
be closed under Alternative A, Alternative B would provide more opportunities
to protect water resources from forestry activities through implementing
specific forest/woodland management plans.

The types of impacts from wildland fire management would be the same as
under Alternative A, except that more acres would be potentially treated,
moving vegetation communities toward desired conditions, which would better
protect soil resources and increase water quality. Alternative B would have the
broadest range of treatments for hazardous fuels, allowing for those treatments
that would limit adverse impacts on water resources. In addition, the BLM
would design ESR treatment actions based on the severity of the wildfire
impacts, further increasing protection of water resources from impacts related
to wildfires.

Under Alternative B, the BLM would manage 44,100 acres for wilderness
characteristics. Management prescriptions would provide protection of the
relevant and important values found in these areas and would include actions
such as ROW exclusion and avoidance areas, travel restrictions (e.g., closed to
motorized travel, limiting mechanized travel to designated routes), and closure
to mineral development (subject to valid existing rights). These restrictions on
surface-disturbing activities would provide protection for water resources in
and adjacent to these areas.

Under Alternative B, 66,600 acres would be closed to livestock grazing (37
percent more acres than under Alternative A). The types of impacts from
livestock grazing would be the same as those described under Alternative A, but
would occur over a smaller area. Grazing would be permitted in the Grand
Junction and Palisade municipal watersheds. Proper management of grazing in
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these watersheds would mitigate erosion and loss of vegetative cover that
would cause increased run-off, erosion, and contamination of municipal water
resources.

Under Alternative B, the BLM would also limit grazing use in limited
precipitation zones (176,800 acres) to manage the compatibility of grazing
activities with environmental conditions. This change in the grazing use period
could be phased in over a three-year period and would provide additional
measures to reduce indirect impacts on water resources from grazing.

The types of impacts from motorized travel designations would be the same as
those described under Alternative A. However, unlike Alternative A, there
would be no areas open to cross-country for all modes of travel. In addition,
there would be 10,200 acres open to intensive cross-country motorized use (18
percent fewer acres than under Alternative A), 126,200 acres closed to
motorized vehicle use (3.6 times more acres than under Alternative A), and
925,200 acres where motorized travel is limited to designated routes (4.l times
more acres than under Alternative A). Furthermore, within 100 feet of
perennial streams, there would be more acres designated as closed to
motorized use and as limited to designated routes for motorized vehicles (refer
to Table 4-30, Travel Management Impacts on Perennial Stream Habitat). Thus,
motorized travel under Alternative B would have fewer impacts on water
resources than under Alternative A due to fewer areas disturbed or
contaminated (water quality) by motorized use. Impacts from travel
management under Alternative B would be further reduced by implementing
comprehensive route designations for mechanized travel (e.g., allowing intensive
mechanized travel on only 10,200 acres and limiting mechanized travel to
designated routes on 931,900 acres). Foot and horse travel would be limited to
designated routes on 3,900 acres (27 percent fewer acres than under
Alternative A) while cross-country use would be allowed in the remainder of
the decision area (except for a prohibition on horse and foot travel in the
1,300-acre Pyramid Rock ACEC, and on horse travel on the Mica Mine and
Rough Canyon trails). The types of impacts would be the same as described
under Alternative A.

The mileages of routes are proposed to be designated administrative-only or
closed based upon water resources planning criteria are shown in Table 4-31.

Within the coal resource development potential area there would be 252,100
acres identified as acceptable for further coal leasing and development (I5
percent fewer acres than under Alternative A). Alternative B would also identify
57,400 acres as unacceptable for further consideration of leasing and
development (35 percent more acres than under Alternative A). The types of
impacts would be the same as those described under Alternative A, but would
occur over a smaller area.
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Table 4-31
Route Designations and Water Resources Planning Criteria under Alternative B
Fi : : Final Total Miles
inal Designation Designati Desionated as
Planning Criteria Administrative Use eS|gcr:1|a o Admi estgn:
(miles) c?sed dministrative Use
(miles) or Closed
Route Within 100 Feet of Riparian 13.5 26.5 40
Community
PFC Functioning at Risk or Not 0.1 5.1 5.2
Functioning
Does Not Meet Hydrologic Land 514 144.3 195.7
Health Standard
Municipal Watershed and Source 10.3 15.3 25.6
Water Protection Area
Perennial Stream/Fishery 2.8 19.1 21.9
Drainage Crossings 145.5 2534 398.9
Total 223.6 463.7 687.3

Source: BLM 2010a

The types of impacts from locatable and salable minerals would be the same as
those described under Alternative A. However, Alternative B would petition to
withdraw 20,600 acres from mineral entry (versus 0 acres under Alternative A).
There would also be 783,800 acres open for consideration for mineral material
(salables) disposal on a case-by-case basis (0.5 percent more acres than under
Alternative A), and 277,700 acres closed to mineral material (salables) disposal
(I percent more acres than under Alternative A).

Under Alternative B, opportunities would be provided for non-energy leasable
exploration and development on 518,600 acres (there is no similar action under
Alternative A). Applying NSO stipulations would reduce the potential impacts
on water resources by prohibiting surface-disturbing activities. Alternative B
would also close 542,800 acres in sensitive areas to non-energy leasable mineral
exploration and development, which would increase opportunities to reduce
impacts on water resources in these areas (there is no similar action under
Alternative A).

Under Alternative B, the BLM would determine that all eligible stream segments
are not suitable for inclusion in the NWSRS, with the exception of a portion of
the Dolores River determined to be suitable. Streams segments determined to
be not suitable would be released from interim management protection
afforded to eligible segments. The portion of the Dolores River determined to
be suitable would continue to be managed under interim management
guidelines, which provide standards for ongoing protection of river-related
values. Designation, by Congress, of portions of the Dolores River as a WSR
could result in increased recreational use that may lead to minor reductions in
water quality.
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Implementation of an interpretation and environmental education program
under Alternative B would enhance awareness and appreciation of water
resources within the decision area. This could result in increased protective
efforts by the general public.

Master Leasing Plan

Alternative B would close approximately 37,600 acres of currently unleased
federal mineral estate to oil and gas leasing and geophysical development within
the Shale Ridges and Canyons MLP analysis area. Major constraints (i.e., NSO
leasing stipulations) would be applied to approximately 328,700 acres of federal
mineral estate that are open to fluid minerals leasing. This includes
approximately 4,400 acres of the NSO CSO-HYDROLOGY RIVER (i.e., major
river corridors; note that all stipulations would protect water resources
regardless of the resource program under which the stipulation originates.
Otbher stipulations focused on water resources are not mapped, but would still
apply.). In addition, CSU stipulations would apply to approximately 362,500
acres of federal mineral estate that are open to fluid minerals leasing. Timing
limitations would apply to approximately 237,500 acres of federal mineral estate
that are open to fluid minerals leasing.

Surface-disturbing activities associated with mineral resource development
would contribute to negative impacts on water resources from the loss of
vegetation cover, soil compaction, and soil displacement associated with well
pads, roads, and pipelines. The result would be an increase in erosion, and
potential sediment and contaminant delivery to nearby waterways during runoff.
Areas that would be closed to development or subject to NSO leasing
stipulations would not experience surface disturbance from fluid minerals
development. Water resources in areas subject to standard conditions, CSU
stipulations, or TL stipulations, would experience short- and long-term impacts
from surface disturbances associated with fluid minerals development. Short-
and long-term negative impacts include physical changes in channel configuration
associated with poorly aligned or improperly sized culverts; increased run-off
from compacted surfaces with poorly designed run-off controls, such as from
pads, pipelines, and roads; and sediment and contaminant delivery to nearby
waterways from denuded or poorly vegetated surfaces that lack adequate
erosion and run-off controls.

Groundwater impacts from oil and gas development could occur if a well is
improperly developed. All drilling would be completed under state and federal
rules and regulations in a manner that protects groundwater resources. All
potential water bearing zones would be protected from contamination by casing
and cementing requirements. Additional existing requirements for siting wells,
pits, and produced water disposal would be designed to protect surface and
groundwater quality. Under Alternative B, leasing stipulations would apply to
help insure well pads, pits, and operations protect water quality. Overall, oil and
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gas activities would result in minor impacts on water resources, with moderate
impacts possible in high potential oil and gas areas and developed fields.

Alternative C

Compared to Alternative A, the BLM would implement more actions related to
protecting and monitoring water quality and quantity. These actions would
maintain or improve water quality, natural stream morphologic conditions,
sustainability of water resources (water quantity), groundwater aquifer
properties, and natural stream hydrographs. Overall, compared to Alternative
A, there would be more proactive actions to maintain or improve surface water
and groundwater resources under Alternative C.

Unlike Alternative A, the BLM would not implement an LN pertaining to
municipal watersheds and source water protection areas for the Palisade and
Grand Junction municipal watersheds. However, the Palisade and Grand
Junction municipal watersheds would be closed to future fluid mineral leasing;
LNs applicable to fluid mineral leasing would not be necessary. The types and
severity of impacts on water resources from fluid minerals activities and
development in municipal watersheds would be similar to Alternative A, but
would occur over a smaller area.

Under Alternative C, there would be 365,800 acres managed as ROWV exclusion
areas (39 percent more acres than under Alternative A) and 627,000 acres
managed as ROW avoidance areas (42 percent more acres than under
Alternative A). As a result, the types of impacts from ROW actions would be
the same as those described under Alternative A, but would occur over fewer
acres.

There would be 554,700 acres closed to fluid mineral leasing (5.7 times more
acres than under Alternative A) and 506,700 acres open to fluid mineral leasing
(48 percent fewer acres than under Alternative A). The types of impacts would
be the same as under Alternative A, but would occur over a smaller area.

Developing appropriate design features or conditions of approval for oil and gas
operations near domestic water supplies using a groundwater well or spring
would result in the same impacts on domestic water supplies as described under
Alternative B.

Under Alternative C, NSO stipulations would be applied on 858,000 acres of
federal mineral estate (98 percent more acres than under Alternative A). The
types of impacts would be the same as those described under Alternative A, but
would apply to more activities and occur over 248,300 fewer acres.

Under Alternative C, CSU stipulations would be applied on 664,400 acres of
federal mineral estate (note that because many CSU stipulations under
Alternative A do not have mapped acreages, an acreage-based comparison is not
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considered accurate). The types of impacts would be the same as those
described under Alternative A.

Unlike Alternative A, the BLM would implement specific management actions to
restore plant communities and revegetate areas under Alternative C. By
restoring more plant communities and revegetating more areas, a larger soil
surface area would be covered and, consequently, would be less susceptible to
erosion and sedimentation than under Alternative A. This would provide
greater opportunities to maintain and improve water resource conditions.

Under Alternative C, the BLM would designate 23 ACECs on 168,000 acres (4.8
times more acres than under Alternative A). The types of impacts would be the
same as those described under Alternative A. However, by protecting over
139,300 more acres of ACECs compared to Alternative A, Alternative C would
provide more opportunities to protect water resources from surface-disturbing
activities.

The BLM would close approximately 435,300 acres (20 percent fewer acres
than under Alternative A) to wood product sales and harvest (not including
Christmas tree harvest), and prohibit timber and woodland harvesting in
riparian areas. As under Alternative B, specific forest/woodland management
plans would be developed for eight forestry zones to accomplish resource
objectives and prevent adverse impacts. Although more acres would be closed
under Alternative A, Alternative C would provide more opportunities to
protect water resources from forestry activities by implementing specific
forest/woodland management plans.

The types of impacts from wildland fire management would be the same as
described under Alternative A, except that more acres would be potentially
treated, moving vegetation communities more in line with the historic range of
variability, which would better protect soil resources and increase water quality.
As under Alternative B, the BLM would design ESR treatment actions based on
the severity of the wildfire impacts, further increasing protection of water
resources from impacts related to wildfires. Unlike under Alternative B, there
would be restrictions on some treatment types, limiting the choices for selecting
a treatment type that would most limit impact to water resources.

Under Alternative C, the BLM would manage 171,200 acres for wilderness
characteristics (7 times more acres than under Alternative B; there is no similar
action under Alternative A). The types of impacts would be the same as under
Alternative B, but over an additional 146,800 acres.

Under Alternative C, the BLM would close 440,400 acres to livestock grazing
(84 percent more acres than under Alternative A). As a result, the types of
impacts from livestock grazing would be the same as described under
Alternative A, but would occur over a smaller area. Grazing would not be
permitted in the Grand Junction and Palisade municipal watersheds. This would
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prevent erosion and loss of vegetative cover that could cause increased run-off,
erosion, and contamination of municipal water resources.

Similar to Alternative A, the BLM would implement rest periods on disturbed
areas in order to protect land and watershed health. However, under
Alternative C the BLM would also limit grazing use in limited precipitation zones
(344,300 acres) to manage the compatibility of grazing activities with
environmental conditions. These actions would provide additional measures to
reduce indirect impacts on water resources from grazing. The impacts would be
the same as those described under Alternative B, but would occur in limited
precipitation zones across the entire decision area, not just in the Grand Valley
and Kannah Creek management zones.

The types of impacts from comprehensive travel designations would be the
same as those described under Alternative A but would occur over a smaller
area because cross-country motorized and mechanized travel would be
prohibited; 379,500 acres would be closed to motorized use (10.8 times more
acres than under Alternative A); and motorized use would be limited to
designated routes on 681,900 acres (3 times more acres than under Alternative
A). This alternative would also be the most restrictive for mechanized travel,
closing 367,000 acres (2.3 times more acres than under Alternative B;
Alternative A does not include decision area-wide designations for mechanized
travel). Furthermore, within 100 feet of perennial streams, there would be more
acres designated as closed to motorized use and as limited to designated routes
for motorized vehicles (refer to Table 4-30, Travel Management Impacts on
Perennial Stream Habitat). Thus, Alternative C would have fewer impacts on
water resources than Alternative A due to fewer areas disturbed or
contaminated (water quality) by recreational travel.

Within the coal resource development potential area there would be 251,200
acres identified as acceptable for further coal leasing and development (26
percent fewer acres than under Alternative A). Alternative C would also identify
58,200 acres as unacceptable for further consideration of leasing and
development (37 percent more acres than under Alternative A). The types of
impacts would be the same as those described under Alternative A, but would
occur over a smaller area.

The types of impacts from locatable and salable minerals would be the same as
those described under Alternative A, but additional restrictions mean the
impacts would occur over a smaller area. Alternative C would petition to
withdraw 45,100 acres from mineral entry (2.2 times more acres than under
Alternative B). There would also be 609,400 acres open for consideration for
mineral material (salables) disposal on a case-by-case basis (20 percent fewer
acres than under Alternative A), and 452,000 acres closed to mineral material
(salables) disposal (57 percent more acres than under Alternative A).
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Under Alternative C, opportunities would be provided for non-energy leasable
exploration and development on 298,600 acres (the fewest acres of any action
alternative; there is no similar action under Alternative A). Applying NSO
stipulations would reduce the potential impacts on water resources by
prohibiting surface-disturbing activities. Alternative C would also close 762,900
acres in sensitive areas to non-energy leasable mineral exploration and
development, which would increase opportunities to reduce impacts on water
resources in these areas (the most acres of any action alternative; there is no
similar action under Alternative A).

The BLM would determine that 14 stream segments (99.5 miles of stream
segments crossing BLM-administered land) as suitable for inclusion in the
NWSRS (see Appendix C). Segments determined to be suitable would
continue to be managed under interim management guidelines, which provide
standards for ongoing protection of river-related values. The stream segments
would receive the same level of management protection as under Alternative A,
but BLM’s land use plan would contain a specific recommendation that the
segments be designated into the NWSRS. Designation of these stream segments
as WSRs could result in increased recreational use that may lead to minor
reductions in water quality.

Under Alternative C, the types of impacts from interpretation and
environmental education would be the same as those described under
Alternative B.

Alternative D

Alternative D would result in greater buffer widths for disturbance near
hydrologic features and include an NSO stipulation within major river corridors.
These protections would be greater than under Alternative A. However,
Alternative D does less to protect upland watershed conditions as no
stipulations for “slumping soils” or slump areas exist. As a result, the function
and condition of upland watersheds as well as water quality would be more
vulnerable to degradation under Alternative D than under Alternative A. Similar
to Alternative A, the BLM would implement LN-2: Municipal Watersheds and
Source Water Protection Areas, requiring the lessee to implement special
protective measures for water resources and to collaborate with municipalities
to comply with applicable municipal watershed plans. Compared to Alternative
A, there would be more special protective measures under Alternative D,
resulting in fewer impacts on water resources from fluid minerals activities in
municipal watersheds.

Under Alternative D, there would be 104,100 acres managed as ROW
exclusion areas (56 percent fewer acres than under Alternative A) and 80,500
acres managed as ROW avoidance areas (82 percent fewer acres than under
Alternative A). As a result, the types of impacts from ROW actions would be
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the same as those described under Alternative A, but would occur over more
acres.

There would be 100,500 acres of federal mineral estate closed to fluid mineral
leasing (4 percent more acres than under Alternative A) and 1,130,700 acres
open to fluid mineral leasing (I percent fewer acres than under Alternative A).
The types of impacts would be the same as under Alternative A.

The type of impacts on drinking water supplies using water wells would be
similar to those described under Alternative A.

Under Alternative D, there would be one percent fewer acres where NSO
stipulations would be applied than under Alternative A. The types of impacts
would be the same as those described under Alternative A, but would apply to
more activities and occur over 7,000 more acres.

CSU stipulations would be applied on 471,500 acres of federal mineral estate
under Alternative D (note that because many CSU stipulations under
Alternative A do not have mapped acreages, an acreage-based comparison with
Alternative A is not considered accurate). The types of impacts would be the
same as those described under Alternative A.

Under Alternative D, the BLM would manage 5 ACECs on 33,200 acres (13
percent more acres than under Alternative A). The types of impacts would be
the same as those described under Alternative A, but would occur over an
additional 4,400 acres.

The BLM would close approximately 108,600 acres (80 percent less than
Alternative A) to wood product sales and/or harvest (not including Christmas
tree harvest), and prohibit timber and woodland harvesting in riparian areas.
Similar to Alternative B, specific forest/woodland management plans would be
developed for eight forestry zones to accomplish resource objectives and
prevent adverse impacts. Although more acres would be closed under
Alternative A, Alternative D would provide more opportunities to protect
water resources from forestry activities by implementing specific
forest/woodland management plans.

Compared to Alternative A, the BLM would implement more actions to protect
and monitor riparian vegetation. The BLM would also give priority for riparian
management to areas identified as special status species habitat and those
riparian areas not meeting PFC and FAR. By protecting more riparian areas
from surface-disturbing activities, Alternative D would provide more
opportunities than Alternative A to protect water resources from activities such
as recreational travel, livestock grazing, and fluid mineral development.

The types of impacts from wildland fire management would be the same as
Alternative A, except that more acres would be potentially treated, moving
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vegetation communities toward ecological site potential, which would better
protect soil resources and increase water quality. Unplanned ignitions for
resource benefit would be allowed in fewer areas, which could lead to larger,
more severe wildfires. Similar to Alternative B, the BLM would design ESR
treatment actions based on the severity of the wildfire impacts, further
increasing protection of water resources from impacts related to wildfires.

The types of impacts from livestock grazing would be the same as those
described under Alternative A; however, there would be 49,900 acres closed to
livestock grazing under Alternative D (3 percent more acres than under
Alternative A). The minimal decrease in areas available to livestock grazing
would result in a slight decrease in the potential for impacts on water
resources. As under Alternative B, grazing would be permitted in the Grand
Junction and Palisade municipal watersheds. Proper management of grazing in
these watersheds would mitigate erosion and loss of vegetative cover that
would cause increased run-off and contamination of municipal water resources.

As under Alternative A, the BLM would implement rest periods on disturbed
areas in order to protect land and watershed health. Also, the BLM would limit
grazing use in limited precipitation zones on a case-by-case basis to manage the
compatibility of grazing activities with environmental conditions. The types of
impacts from this limitation would be the same as those described under
Alternative B, but Alternative D would consider limitations on a case-by-case
basis, rather than in a defined geographic area.

The types of impacts from comprehensive travel designations would be the
same as those described under Alternative A. However, unlike Alternative A,
there would be no areas open to cross-country motorized use and there would
be 10,200 acres open to cross-country motorized and mechanized use (18
percent fewer acres than under Alternative A). In addition, motorized travel
would be limited to designated routes on 939,900 acres (4.2 times more acres
than under Alternative A) and there would be 111,300 acres closed to
motorized vehicle use (3.2 times more acres than under Alternative A). This
alternative would prohibit mechanized travel on 98,000 acres (38 percent fewer
acres than under Alternative B; Alternative A does not include decision area-
wide designations for mechanized travel). Furthermore, within 100 feet of
perennial streams, there would be more acres designated as closed to
motorized use and as limited to designated routes for motorized vehicles (refer
to Table 4-30, Travel Management Impacts on Perennial Stream Habitat). Thus,
Alternative D would have fewer impacts on water resources than Alternative A
due to fewer areas disturbed or contaminated (water quality) by recreational
travel.

Within the coal resource development potential area there would be 265,600
acres identified as acceptable for further coal leasing and development (12
percent fewer acres than under Alternative A). Alternative D would also
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identify 43,800 acres as unacceptable for further consideration of leasing and
development (19 percent more acres than under Alternative A). The types of
impacts would be the same as those described under Alternative A, but would
occur over a smaller area.

Under Alternative D, there would be 906,100 acres open for consideration for
mineral material (salables) disposal on a case-by-case basis (14 percent more
acres than under Alternative A), and 155,300 acres closed to mineral material
(salables) disposal (40 percent fewer acres than under Alternative A). The types
of impacts from salable minerals would be the same as those described under
Alternative A, but would occur over a larger area.

Under Alternative D, opportunities would be provided for non-energy leasable
exploration and development on 925,400 acres (the most acres of any action
alternative; there is no similar action under Alternative A). Applying NSO
stipulations would reduce the potential impacts on water resources by
prohibiting surface-disturbing activities. Alternative D would also close 136,000
acres in sensitive areas to non-energy leasable mineral exploration and
development, which would increase opportunities to reduce impacts on water
resources in these areas (the least acres of any action alternative; there is no
similar action under Alternative A). However, the only area known to have
potential for non-energy leasable minerals is the 2,800-acre potash potential
area in Sinbad Valley. Therefore, no effects are expected in the remainder of the
decision area.

Under Alternative D, the BLM would determine that 14 streams segments are
not suitable for designation into the NWSRS. This decision would release the 14
segments from interim management protection that is afforded to eligible
stream segments. This action would result in reduced direct protection for
river-related values. However, certain values may be directly or indirectly
protected by land use prescriptions in this plan, such as prescription related to
water resources, riparian resources, recreation resources, and wildlife
resources.

Under Alternative D, the types of impacts from interpretation and
environmental education would be the same as those described under
Alternative B.

Cumulative

The CIAA used to analyze cumulative impacts on water quality and watershed
resources extends outside of the planning area, following fourth-order
watershed boundaries. The CIAA also includes the Colorado River downstream
to the US/Mexico border because BLM manages the resource to limit salinity
delivery into the river based on the Colorado River Basin Salinity Control Act.
Fourth-order watersheds were used as the basic unit of analysis because
impacts from most management actions proposed under the RMP and other
existing activity plans are not expected to have cumulative, hydrologic influence
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beyond this scale. Given that the hydrologic influence of the surrounding area is
primarily focused in the stream channels and that delineation of the CIAA was
based on watershed boundaries, the area of analysis is sufficient. The hydrologic
influence of the planning area on areas outside the planning area is primarily the
result of hydrograph alteration and quality of the water flowing from the area.

Potential cumulative impacts on water resources in the planning area would
result from alteration of functional vegetative communities and could lead to
increased runoff and sediment/contaminant delivery. Activities with impacts on
water resources include management actions attributed to the alteration of
natural vegetative communities (e.g., pinyon-juniper invasion and cheatgrass),
historic grazing practices, surface-disturbing actions in areas of low reclamation
potential, conversion of native rangelands to irrigated agricultural lands (on non-
BLM-administered lands), improper maintenance of transportation facilities,
spills/leaks of substances used to develop mineral resources, and recreational
use. These activities cause surface disturbances by removing vegetation cover,
displacing and compacting soils, and altering soil structure and chemistry. The
result is exposed surfaces that increase the potential for runoff and erosion,
which delivers sediment and contaminants to nearby waterways. Sedimentation
in waterways can cause changes in water chemistry as well as geomorphic
adjustments that could have negative effects on stream function.

Urban growth and development is anticipated to have impacts on water quantity
and water quality. The demand for water is anticipated to increase with urban
expansion. Water right applications for waters flowing from or through BLM-
administered lands are also expected to rise, along with the demand.
Additionally, demand and use of water flowing to BLM-administered lands is
expected to continue to rise. This includes water used on National Forest
System and private lands upstream of BLM-administered lands in the West and
East Creek, Roan Creek, Granite Creek, and Gunnison and Dolores River
drainages. Impacts on quantity could affect wildlife habitat (e.g., riparian areas
and wetlands, aquatic habitat, wildlife, water quality, and fisheries. Major water
projects being initiated by counties and cities could have impacts on the
Colorado River and other tributaries. Dust accumulating on snow is also
estimated to cost the river an additional 800,000 acre-feet of water lost
annually, or five percent of its annual flow (Painter 2007). Cumulatively, the
overall water diversions would be anticipated to have impacts on the Colorado
River Compact. Loss of vegetation and disturbed soils associated with
construction and development projects would leave denuded surfaces
susceptible to soil detachment and transport during runoff. Increased runoff and
erosion following runoff events and mass wasting could further deliver sediment
and contaminants to nearby waterways. In addition, agricultural runoff would
introduce nutrients, pesticides, and herbicides to shallow groundwater and
adjacent hydrologic features.
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The development of solar energy resources may result in indirect impacts on
water supply in the CIAA. While photovoltaic technologies require little-to-no
water for operation, solar thermal technologies require large amounts of
cooling water to condense vapor back into liquid. ldentifying solar energy
emphasis areas within the decision area does not limit development projects to
one type of technology over another, and so the potential for such water
impacts does exist. If photovoltaic projects are developed and electricity is
produced that replaces other highly-water-consumptive power generation
technologies such as coal-fired and natural gas-fired power plants, then there
would be a net decrease in regional water consumption. While the development
of solar resources would require water within the CIAA to be used, particularly
during the construction phase, overall, the implementation of these technologies
would reduce water consumption on a per-megawatt basis at the regional level.

Unavoidable water quality impacts would include temporary increases in
suspended load in flowing streams as a result of culvert installation, vehicle use
of low-water crossings, and livestock, wildlife, and wild horse use of stream
banks and wetlands; permitted channel fills resulting from construction of oil
and gas pads, roads, and pipelines; and the introduction of nutrients from
irrigation practices occurring on private lands. Water quantity impacts would
include water withdrawals for livestock use, oil and gas and other mineral
resource exploration, development and production, and watering of roads for
dust mitigation. Dust on snow resulting from fugitive dust production outside of
the planning area would continue to impact the timing of meltout and the
quantity of water available for downstream users.

Reasonably foreseeable future actions (Table 4-1) on federal, state, private, and
other lands within and adjacent to the planning area that could have an effect on
water resources include energy and minerals development, vegetation
management, livestock grazing, recreation and visitor use, lands and realty,
roadway development, water diversions, spread of noxious/invasive weeds,
wildland fires, spread of forest insects and diseases, drought, and climate change.
Without proper mitigation, BMPs, and comprehensive planning, these activities
could have similar impacts, as described above.

Under all alternatives, water resources would be protected due to management
in accordance with the Clean Water Act, the Colorado River Salinity Control
Act, the Fundamentals of Rangeland Health and Standards and Guidelines for
Grazing Administration, and other applicable state and federal water quality
standards. Site-specific mitigation and BMPs for surface-disturbing activities
would further reduce impacts on water resources. Adherence to these
standards would reduce many of the impacts from future actions. In addition,
existing and proposed stipulations designed to protect water resources would
minimize sediment and contaminant delivery potential by preventing or limiting
surface-disturbing activities in proximity to sensitive areas such as hydrologic
features, designated municipal watersheds and source water protection areas,
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4.3.4

and domestic wells. Stipulations and limitations for other resources (e.g.,
fisheries, riparian) that prevent or limit surface-disturbing activities would
provide additional protection for water resources. Furthermore, TLs could
protect water resources by limiting or preventing surface-disturbing activities
during times of the year when saturated soil conditions exist or when
precipitation and runoff are frequent (e.g., winter, spring).

Stipulations designed to protect water resources vary by alternative, as do
stipulations for other resources that provide additional protection for water
resources. Under all alternatives, the BLM would continue to oppose water
right applications that could affect water quantity on BLM-administered lands or
that could injure existing water rights for maintenance of habitat, wildlife, water
quality, and fisheries.

Alternative actions that allow the least amount of soil disturbance, loss of
vegetation, energy and minerals development, recreational use, and
roadway/transportation facilities development would be the least impactful on
water resources. Also, alternative actions that have the most restoration of
plant communities, revegetation, and protected areas (such as ACECs or WSRs)
would have the most beneficial cumulative impacts on water resources.

Vegetation

This section discusses impacts on vegetation, forests and woodlands, rangelands,
riparian areas, and weeds from proposed management actions of other
resources and resource uses. Existing conditions concerning vegetation are
described in Section 3.2.6, Vegetation.

Methods of Analysis

This analysis focuses on those management alternatives or actions that have the
potential for physical disturbance of vegetation and rangelands, loss of habitat,
and loss or disturbance of riparian/wetland areas or their functioning condition
in the planning area. The BLM has incorporated management actions, when
necessary, to reduce otherwise significant impacts on vegetation, forests and
woodlands, and riparian areas.

The effects of management actions on vegetation, forests and woodlands,
rangelands, and riparian/wetland areas may vary widely, depending on a variety
of factors such as the type of soils, aspect, precipitation, soil moisture,
topography, and plant reproductive characteristics. Surface disturbance removes
existing vegetation and can increase opportunities for noxious weeds and
invasive species establishment, reducing vegetation diversity, production, and
desirable plant cover. Indirectly, this could reduce the ecological health of
rangelands and forest and woodland areas. Increasing surface disturbance could
also increase erosion rates and decrease riparian/wetland functioning conditions.
Concentrating surface disturbance can isolate associated impacts on the area of
concentration while effectively reducing those impacts over a larger geographic
area. Reducing the size of surface disturbance would reduce associated impacts.
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Impacts on vegetation resources also vary depending on the seral stage and
composition of vegetation communities, which are classified as rangelands,
forests and woodlands, or riparian/wetland areas. These classifications are based
on the major species found in the vegetation types listed in Chapter 3. The
composition of a plant community changes over time as a result of interactions
with factors such as climate, resource uses, and disturbance. In many cases, the
potential composition of these units differs from the existing composition.
Consequences to vegetation diversity, which include structure, productivity,
vigor, percent cover, density, and species composition, were based on likely
changes relative to movement toward desired vegetation conditions. In the
absence of quantitative data, best professional judgment was used, and impacts
are sometimes described using ranges of potential impacts or in qualitative
terms, if appropriate. This section is organized by broad categories of vegetation
communities: general vegetation and desired plant communities; riparian and
wetland vegetation; forest and woodland vegetation; and weeds. As such, the
section reflects the organization of the vegetation management actions in
Chapter 2.

Indicators of impacts on vegetation, rangelands, forests and woodlands, and
riparian/wetland areas include the following:

e Any action or event that would remove a vegetation community’s
unique attributes or ability to support other resource values

¢ Any unmitigated loss of wetlands or wetland function

e PFC cannot be attained or maintained as a minimum physical state,
or the Colorado BLM Standard 2 for Public Land Health cannot be
obtained as a result of the management actions

e Management actions or activities that accelerate erosion and runoff
and thereby alter the physical characteristics of wetland and riparian
vegetation

e Replacement or substantial invasion of native communities with
noxious and invasive weeds to the degree that such invasions
cannot be successfully controlled or change the character of the
native communities

The analysis includes the following assumptions:

e Vegetation management actions are aimed at achieving or trending
towards achieving BLM Standards for Public Land Health and
Guidelines for Livestock Grazing Management in Colorado.

e Adequate forage will be available for current wildlife, livestock, and
wild horse population objectives.

e All plant communities will be managed toward achieving a mix of
species composition, cover, and age classes across the landscape.
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Woodland communities not available for commercial harvest will
increase in age and cover with reduced composition and cover of
understory species.

The degree of impact attributed to any one disturbance or series of
disturbances would be influenced by several factors, including
location in the watershed; the type, time, and degree of disturbance;
existing vegetation; precipitation; and mitigating actions applied to
the disturbance.

Noxious and invasive weeds will continue to be introduced and
spread as a result of ongoing vehicle traffic in and out of the
planning area, recreational activities, wildland fire, wildlife and
livestock grazing and movements, and surface-disturbing activities.

Weed and pest control will be carried out in coordination with the
appropriate county weed and pest control district and owners of
adjacent property.

Activities that will disturb soils could cause erosion, loss of topsoil,
and soil compaction, which could affect the ability of vegetation to
regenerate. Further, surface-disturbing activities could increase dust,
which could cover existing vegetation and impair plant
photosynthesis and respiration. Resulting impacts could include
lowered plant vigor and growth rate, altered or disrupted
pollination, and increased susceptibility to disease.

NSO stipulations will provide the greatest protection to vegetation
communities by prohibiting surface-disturbing activities in these
areas. This will prevent disturbance to vegetation caused by fluid
mineral development. CSU stipulations will provide slightly less
protection to vegetation communities, since surface-disturbing
activities will be allowed and vegetation could be disturbed or
removed. However, CSU stipulations could protect vegetation in
certain instances by requiring special operational constraints or by
moving the surface-disturbing activity to protect a certain resource.

Ecological health and ecosystem functioning depend on a number of
factors, including vegetative cover, species diversity, nutrient cycling
and availability, water infiltration and availability, and percent cover
of weeds.

Climatic fluctuation will continue to influence the health and
productivity of plant communities on an annual basis.

Short-term effects will occur over a timeframe of two years or less
and long-term effects will occur over longer than two years.

The BLM will comply with the Colorado Statewide Strategic Plan for
Control and Eradication of Noxious and Invasive Weeds.
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Effects Common to All Alternatives

General Vegetation and Desired Plant Communities

The type, abundance, and distribution of vegetation communities within the
decision area would be affected under all alternatives. However, implementation
of any alternative would not completely eliminate a plant species, plant
community, or seral stage. As described below, changes to vegetation would be
caused by the following three types of disturbances: |) disturbance from casual
use; 2) disturbance from permitted activities; and 3) changes to vegetation
condition.

Disturbance from casual use. Substantial analysis and planning is used to
determine the locations and types of casual use activities that would occur, such
as recreation, motorized vehicle use, and use of authorized and unauthorized
routes. However, these uses are not subject to site-specific environmental
review and monitoring requirements, and vegetation impacts would not be
apparent until after damage has occurred. Examples of impacts on vegetation
and desired plant communities from casual use include trampling from humans
and animals, vegetation removal, fragmentation of vegetation communities,
increased dust, soil compaction, and increased likelihood for weed introduction
or spread. Increased soil compaction damages the soil structure and decreases
the pore size in smaller-particle soils, which would decrease infiltration rates
and soil moisture and increase erosion or surface runoff. Impacts are more
likely to occur in easily accessible areas, where visitation would be high, and in
areas open to cross-country travel. Fewer impacts on vegetation would occur
along designated routes because past and current use has already impacted
these areas, although further impacts could still occur. Once discovered, the
BLM would mitigate impacts to the extent practicable and feasible through such
measures as closures or use restrictions.

Air resource management actions would require drill rigs to meet specific
emission standards. Emission requirements for drill rigs vary by alternative.
However, contributions to airborne pollutants would occur under all
alternatives. Deposition of airborne pollutants could contaminate soils, impairing
vegetation function and condition.

BLM on-site management of recreation, as well as designation and closure of
travel routes, could prevent impacts. For example, where recreation is managed
within an SRMA, and to a lesser extent ERMAs, rules and guidelines would limit
or control activities through specialized management tools such as designated
campsites, permits, area closures, and limitations on number of users and
duration of use. Impacts would vary depending on the SRMA, as each SRMA
would be managed for certain recreation outcomes and setting prescriptions.
Impacts on vegetation would be concentrated in these areas but would limit
more extensive, widespread impacts, and would reduce fragmentation of
vegetative communities throughout the decision area.
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The biggest potential impact of travel management on the weed management
program would involve the number of roads designated as “closed and rehab”
which were in proximity to a known weed infestation. Open roads and roads
designated as administrative would still provide access to these infestations for
treatment.

A GIS buffer of roads designated as admin by '/4 mile to capture nearby weed
infestations, some of which were originally GPS-identified on the edge of a road,
and some of which were offset (i.e., an infestation was seen across a drainage
and the location was offset in the original GIS exercise. This was done for both
Alternative A (existing situation) and the PRMP.

A total of 5,702 known infestations were captured within this buffer.

For alternative A, 5,191 of the 5,702 were within /4 mile of an open road. For
the PRMP, 4949 of the 5,702 infestations were accessible on a road open to the
weed program. The difference (5191-4949) or 242 infestations would not be
accessible in the PRMP due to the route being identified as closed. This is 4% of
the known infestations of weeds. The species involved in those 242 infestations
becomes important....whether they are a high priority weed or a widespread
and common weed help determine the level of impact. The breakdown of the
242 species is:

For Alternative A:

e  Bull thistle: 9

e Canada thistle: 10

e Chicory: 3

e Common burdock: | |
e Dalmation toadflax: 6
e Diffuse knapweed: |
e Houndstongue: 95

e Lambsquarter: |3

e Musk thistle: 27

e Other: 156

e Russian knapweed: 72
e Scotch thistle: |

e Spotted knapweed: |
e Tall whitetop: |

e Tamarisk: 10
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o  Whorled milkweed: 9
e Whitetop: 85
e Yellow toadflax: | (BLM 2010a)

Species counts under Alternative (Proposed RMP) are as follows:

e Bull thistle: 27

e Canada thistle: 34

e Chicory: 7

e Common burdock: 22

e Dalmation toadflax: 6

e Diffuse knapweed: |

e Houndstongue: 134

e Lambsquarter: |3

e Musk thistle: 38

e Other: 192

e Plumeless thistle:20

e Russian knapweed: | |5

e Scotch thistle: 3

e Spotted knapweed: |

e Tall whitetop: |

e Tamarisk: |1

e  Whorled milkweed: 20

e  Whitetop: 99

e Yellow starthistle: 8

e Yellow toadflax: | (BLM 2010a)
The highest priority weeds from this list where there is a difference between
the existing situation under Alternative A and the Proposed RMP (Alternative B)
are: Russian knapweed, plumeless thistle, and yellow starthistle. 43 infestations

of Russian knapweed would not be accessible by motorized equipment, 20
infestations of plumeless thistle, and 8 infestations of yellow starthistle.

Note that the yellow starthistle occurrence is on private lands; the closed route
is likely located in proximity to the private lands where this weed occurs.

Disturbance from permitted activities. Permitted, surface-disturbing activities

(e.g., mineral exploration and development, ROWs) could result in removal of
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desired plant communities, fragmentation of vegetation communities, loss of
habitat for pollinators, and conversion of areas to an earlier seral stage, which
could change vegetation community succession and reduce desired plant
communities. The remaining vegetation could have reduced vigor or
productivity due to mechanical damage, soil compaction, and dust. Soil
compaction would inhibit natural revegetation in areas without active
reclamation efforts and would reduce plant vigor, which would make plants
more susceptible to disease, drought, or insect attack. In most cases soils in
reclaimed areas would be ripped and seeded during interim or final reclamation.
Vegetation loss is caused by road construction and use, facility construction and
placement, construction of well pads and pipelines, and construction within
ROWVs. Placement of subsurface or temporary facilities in highly degraded areas
may benefit vegetation if more desirable species become established following
reclamation. These species can introduce a native seed source back into areas
where noxious and invasive species dominate the landscape. Some desired
vegetation communities such as salt desert shrub, lower elevation sagebrush,
and black brush take longer to recover from disturbance; impacts on these
communities would be greater than for other desired vegetation communities
such as mountain shrub or high elevation sagebrush, which generally respond
more favorably to disturbance. ROW avoidance and exclusion areas would be
identified to reduce or avoid impacts on vegetation. ROW corridors would be
delineated to concentrate placement of large linear facilities and other ROW
development in less sensitive areas and reduce the total acreage of vegetation
disturbance.

The amount of land that is open to fluid mineral leasing or other mineral use is
not necessarily indicative of the number of acres that would be directly
disturbed. Where NSO, CSU, and TL stipulations are applied, surface
disturbance would be limited. Stipulations that would be applied under each
alternative are presented in Table 2-2. The reasonably foreseeable
development scenario predicts that over 13,000 acres of short-term disturbance
would occur from drilling, roads, and pipelines, and over 4,000 acres of long-
term disturbance would occur from operation of new wells by 2028.

Federal oil and gas regulations prevent the BLM from applying new or additional
lease stipulations that would be developed through this planning effort to
existing leases. However, federal regulations do allow the BLM to apply other
protection measures in conjunction with planning and implementing oil and gas
projects. For example, the BLM has the discretion to require additional
restrictions on surface operations when supported by scientific analysis. All
mitigation and/or conservation measures not already required as stipulations
would be analyzed in a site-specific NEPA document, and incorporated, as
appropriate, into COAs of the permit, plan of development, and/or other use
authorizations.
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Changes to vegetation condition. Changes to vegetation condition could occur
from vegetation and weed treatments; riparian restoration; forest and woodland
treatments and harvest; wildlife, wild horse, and livestock browsing and grazing;
special status species and wildlife habitat enhancements; fire; fuels treatments;
and range improvements. Overall, the BLM would aim to achieve or trend
toward achieving Public Land Health Standard 3, Healthy Productive Plant and
Animal Communities, which would improve ecosystem function, vegetation
diversity, and soil stability. Over the long term, vegetation and habitat
treatments would increase productivity and vigor in most plant communities by
removing decadent and thick stands of vegetation, increasing the percent cover
of desirable plant species, improving ecological health, and reducing erosion.

Overutilization of vegetation and desired plant communities via wild horses,
wildlife, or livestock could occur, leading to reduced plant vigor, which would
change vegetation structure and species composition. Impacts from wild horses
would be localized within the LBCWHR. Impacts would vary depending on the
extent of removal, type of vegetation impacted, and length of the grazing period.
In general, the more acres that are open to grazing under a given alternative, the
greater the risk for negative impacts. Under all alternatives, if overutilization
were to occur, the BLM would adjust AUMs and/or use for livestock or the
AML for wild horses and implement additional measures such as range
improvements or wild horse gathers as necessary and feasible, to reduce
impacts. With proper utilization, wild horses and livestock also have the
potential to positively impact vegetation by mitigating or reversing the impacts
listed above.

Unplanned fire ignitions could cause short- or long-term damage to vegetation
depending on the seral stage and vegetative community affected, extent, and
severity of the fire. In the short term, fire and fuels treatments remove
vegetation and cause bare areas to be more susceptible to soil loss or weed
invasion. In the long term, wildland and prescribed fires and fuels treatments
reduce dense vegetation, create vegetation mosaics and promote vertical
stratification, improve herbaceous understory, and return nutrients to the soil.
Often, fire and fuels treatments result in improved vegetation diversity and
ecosystem function and lower the risk for an uncharacteristically large or severe
wildfire. Emergency stabilization and rehabilitation efforts can help stabilize soils
and reestablish desirable plant communities.

Management actions that restrict surface-disturbing activities would help retain
existing vegetation diversity and seral succession. Such management actions
include stipulations to protect water, soil, wildlife, special status species, visual
resources, and cultural resources; closure of areas to fluid mineral leasing;
restrictions within special designation areas; and route closures or restrictions.
In general, VRM Classes | and Il, which preserve or retain the existing character
of the landscape, would restrict surface-disturbing activities and retain
vegetation. Areas managed as VRM Class Ill or IV would be subject to actions
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that allow for greater landscape modification and therefore greater surface
disturbance. LNs and COAs would be applied where necessary to protect
resources. However, certain areas such as WSAs would prohibit certain types
of vegetation manipulation, which could prevent desired plant communities from
expanding within these areas. Under all alternatives, four WSAs would be
managed on 96,500 acres.

Land exchanges, disposals, and acquisitions could reduce the fragmentation of
BLM-administered land in the planning area. This could improve BLM’s ability to
implement management actions that would result in increased vegetation
diversity, ecological health, and attainment of BLM Standards for Public Land
Health and Guidelines for Livestock Grazing Management in Colorado.

Climate change would impact vegetation under all alternatives, but vegetation
may be more vulnerable to the impacts of climate change under certain
alternatives. Resource uses in the planning area (e.g., livestock grazing, forestry,
recreation, travel, lands and realty, and energy and minerals leasing and
development) are stressors that may generally impact vegetation’s ability to
adapt to climate change. These impacts would likely be more harmful to
vegetation under Alternatives A and D where there are fewer restrictions on
resource uses. Under Alternative C, more stringent restrictions would limit the
impact of these stressors (as described in the analysis under Alternative C,
below). Vegetation’s ability to adapt to climate change under Alternative B
would likely fall between the other alternatives because resource use
restrictions are generally more stringent than under Alternatives A and D, but
less stringent than under Alternative C.

Riparian and Wetland Vegetation

In addition to the impacts described under General Vegetation and Desired Plant
Communities, livestock often use riparian and wetland areas in the summer for
water and shade, which may cause greater impacts on these areas by
concentrating livestock use. Over the long term, vegetation treatments would
help improve or maintain riparian functioning condition by removing invasive
plants (e.g., Russian olive [Elaeagnus angustifolia] and tamarisk [Tamarix spp.]).
Range improvements that attract livestock away from riparian and wetland areas
would also be beneficial by reducing livestock use of these areas. Under all
alternatives, the BLM would focus on compliance with Public Land Health
Standard 2, Riparian Systems. The primary goal of the management actions
would be to maintain proper function and to improve riparian and wetland areas
that are functioning at risk or not functioning.

Land exchanges, disposals, and acquisitions could improve BLM'’s ability to
improve riparian and wetland functioning condition by reducing fragmentation of
land ownership in riparian areas throughout the planning area. Land acquisitions
would also place riparian areas under BLM management. This would allow for
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potential vegetation treatments and other land management actions aimed at
repairing and/or maintaining riparian function and condition.

Forest and Woodland Vegetation

In addition to the impacts described under General Vegetation and Desired Plant
Communities, fuels projects and firewood collection would likely improve the
health and structure of pinyon-juniper communities by removing dead and dying
wood. In addition, unplanned ignitions, depending on the fire’s extent and
severity, could have long-term positive or negative effects on old-growth forest
by altering age class and seral stage. The definition of old-growth pinyon-juniper
woodlands is described in Section 3.2.6, Vegetation.

Significant Plant Communities

Direct and indirect impacts on significant plant communities from management
actions would be similar to those described above for vegetation. However,
because significant plant communities tend be rare, and smaller in size, impacts
would be greater. Surface disturbing activities would have adverse, direct, and
long term impacts. Due to the small and often pristine nature of these
communities, adverse impacts would occur if surface disturbing activities
resulted in plant loss, weed invasion, or a change in species composition or
diversity.

Weeds
In general, management actions that restrict surface-disturbing activities would
reduce the likelihood of weed invasion throughout the decision area.

In addition to the impacts described under General Vegetation and Desired Plant
Communities, impacts from casual use include increased likelihood for weed
introduction and spread by transport of weed seeds from recreation users,
equipment, and vehicles. In general, the more acres with designated routes in
the decision area, the greater the likelihood of weed introduction or spread.

Surface disturbance caused by permitted activities could increase the likelihood
for weed introduction and spread. In particular, ROWs are linear and may
extend for many miles, increasing the potential for weeds to be introduced or
spread over large distances. Reclamation and weed management requirements
as part of stipulations and/or COAs would reduce this impact.

Some activities such as vegetation treatments and planned and unplanned fire
would result in a short-term increase in the likelihood for weed introduction or
spread by disturbing soil and removing vegetation. In addition, the increase in
soil nutrients following fire may favor some invasive plant species. By stabilizing
soils and reestablishing native vegetation, ESR efforts can help prevent weed
spread and invasion. In some instances, unplanned fire in lower-elevation
sagebrush and salt desert shrub communities could have long-term effects by
causing conversion of these fire-intolerant areas to cheatgrass or other invasive
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annuals. These invasive species can change the fire regime, potentially affecting
adjacent desired vegetation communities.

Weed control and prevention measures would help to reduce the cover of
weeds in the planning area and prevent the introduction and spread of weeds
over the long term. The herbicide use protocols and standard operating
procedures as described in the Programmatic EIS for Vegetation Treatments
Using Herbicides would be followed to reduce impacts on non-target vegetation
from herbicide treatments.

Livestock can contribute to the spread of weeds by transporting weed seeds in
their coat or manure. In general, the more acres that are open to grazing under
a given alternative, the greater the risk for impacts. If impacts from grazing were
discovered, the BLM would modify grazing practices by changing AUMs or by
using livestock exclosures. Furthermore, the construction and maintenance of
range improvements could lead to an increase in weeds from surface
disturbance as well as from contaminated equipment used for construction and
maintenance. In some cases, livestock can be used to control certain weed
species.

Land exchanges, disposals, and acquisitions could improve BLM’s ability to treat
and prevent weed invasion by reducing fragmentation of land ownership
throughout the planning area. Conversely, acquisition of parcels impacted by
noxious and invasive species would affect BLM’s capacity to restore and
maintain land health standards.

In WSAs, weed treatments may be limited to non-motorized methods, which
could limit the BLM’s ability to treat weeds if a large weed infestation were
discovered in a WSA.

Implementing management for the following resources would have negligible or
no impact on vegetation and are therefore not discussed in detail: paleontology;
national trails; national, state, and BLM byways; Native American tribal uses;
public health and safety; socioeconomics; and environmental justice.

Alternative A

General Vegetation and Desired Plant Communities

In general, Alternative A would rely on management guidance that would not
reflect current conditions and issues and would lack a landscape-level approach
to land planning. Inadvertent impacts on vegetation may result from
implementing this alternative.

Soil and water protections through the use of NSO and CSU stipulations would
protect vegetation from surface-disturbing activities associated with fluid mineral
development. Determining soil suitability for surface-disturbing activities would
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help maintain adequate vegetative cover where vegetation would be sensitive to
removal.

The lack of comprehensive planning for vegetation, fish and wildlife, and special
status species would result in vegetation and habitat management that is applied
on a case-by-case basis and which would not give the BLM the authority to
implement or enforce certain management actions. Protection for vegetation
and habitats would occur, and management flexibility would allow BLM to
adaptively manage resources. Vegetation and weed treatments and range
improvements would be carried out, which would improve vegetation
conditions and trend toward achieving land health standards.

Fire management under Alternative A would utilize mechanical treatments and
prescribed fire for resource benefit, but would be limited in the use of
unplanned fire. Treatments and fire would allow for some short-term
disturbance to vegetation and long-term improvement in vegetation health and
productivity.

Areas managed as VRM Class | and Il on 159,200 acres, as well as stipulations to
protect visual resources, would indirectly protect vegetation by limiting or
prohibiting development and other surface-disturbing activities in these areas, as
described under Effects Common to All Alternatives.

Sale and harvest of forestry products would not be permitted in areas managed
as unsuitable for forest product harvest. In addition, clear cuts would be
discouraged, reducing impacts on vegetation; however, impacts could still occur,
as these areas could still support sale of forestry products.

The types of impacts from grazing would be the same as those described under
Effects Common to All Alternatives. Range improvements would be used to
improve vegetative conditions, and BLM would manage 978,600 acres as open
and 48,600 acres as closed to grazing under this alternative.

The types of impacts from recreation under Alternative A would be the same as
those described under Effects Common to All Alternatives. Under Alternative
A, BLM management of SRMAs and ERMAs would continue to struggle to
accommodate current and future levels of recreation, which could lead to an
increase in impacts on vegetation as population and recreation use increase.
Four SRMAs and IRMAs would be managed on 358,300 acres, and one ERMA
would be managed on 703,100 acres under this alternative. Note that planning
guidance and definitions of recreation management areas in Alternative A are
different than those in Alternatives B, C and D (see Section 3.3.4).

The types of impacts from motorized use under Alternative A would be the
same as those described under Effects Common to All Alternatives; cross-
country travel motorized use would be allowed on 445,400 acres, and 12,500
acres would be open to intensive motorized use. The likelihood of impacts
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would be reduced on 35,300 acres that would be closed to motorized use (and
in the WSAs, where motorized and mechanized use would be limited to existing
ways).

BLM would continue to manage 441,400 acres as sensitive to public utility
development and 234,900 acres as unsuitable for public utilities, which would
protect vegetation and minimize impacts from lands and realty disturbances in
these areas.

Under Alternative A, the types of impacts from coal leasing would be the same
as those described for mineral development under Effects Common to All
Alternatives, and BLM would continue to manage 300,700 acres as acceptable
for coal leasing. Areas unacceptable for coal leasing on 36,700 acres, as well as
stipulations on open lands, would reduce vegetation impacts from coal mining
on these lands.

Under Alternative A, the types of impacts from fluid mineral leasing would be
the same as those described for mineral development under Effects Common to
All Alternatives, and BLM would continue to manage 1,134,600 acres of federal
mineral estate as open to fluid mineral leasing. Areas closed to fluid mineral
leasing on 96,500 acres, as well as stipulations on open lands, would reduce
vegetation impacts from fluid mineral leasing on these lands. NSO stipulations
would be applied on 433,000 acres and CSU stipulations would be applied on
74,100 acres, which would reduce the impact of fluid mineral development on
vegetation.

Five ACECs would be managed on 28,900 acres; within these areas vegetation
would be protected through such measures as limiting travel to designated
routes, closing areas to motorized use, managing areas as unsuitable for or
sensitive to ROWs, and applying NSO stipulations.

The lack of interpretation and environmental education activities in the decision
area could result in user actions that could degrade vegetation resources and
desired plant communities.

Riparian and Wetland Vegetation

In addition to the impacts described previously for General Vegetation and Desired
Plant Communities, timber and woodland harvest would be discouraged in
riparian and wetland areas, which would maintain or improve functioning
condition throughout the decision area. However, lack of firewood gathering in
specific areas could allow fuel loads to accumulate and increase susceptibility to
wildfire.

Under Alternative A, an NSO stipulation would be applied to new fluid mineral
leases on 6,145 acres of riparian vegetation, and 3,000 acres would be managed
for aquatic riparian vegetation. In these areas, riparian vegetation would be
improved or protected.
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Over time, recreation would have increasing impacts on riparian and wetland
areas, as regional population and subsequent recreation use increases. Under
Alternative A, 3,500 acres of riparian vegetation would be open to all modes of
travel, 5,400 acres would be either limited to existing or limited to designated
routes for motorized travel, and 700 acres would be seasonally closed to
motorized travel.

Under Alternative A, |4 river segments would be managed as eligible for the
NWSRS. Interim protective management guidelines would help to prevent or
reduce impacts on riparian and wetland vegetation in these areas.

Forest and Woodland Vegetation
Under Alternative A, as described previously, there would be no forest and
woodland management plans to guide BLM forestry practices in specific areas.

Weeds

In addition to the impacts described previously for General Vegetation and Desired
Plant Communities, over time, recreation would have increasing impacts on weed
spread. This is because users and vehicles would introduce and spread weeds
throughout the decision area, and population and recreation use would
increase.

Lands and realty management actions, as described previously for General
Vegetation and Desired Plant Communities, would reduce the likelihood of weed
spread throughout the decision area.

The lack of interpretation and environmental education activities in the decision
area could result in user actions that could introduce or spread weeds.

Alternative B

General Vegetation and Desired Plant Communities

Under Alternative B, the BLM would implement protective management
measures for vegetation and stipulations and restrictions to reduce impacts
from resource uses. Furthermore, the BLM would prioritize desired plant
communities as a focus of vegetation management.

Protections such as BMPs and COAs described in Appendix H would be
applied for soil and water resources. These measures could include requiring
detailed engineering and reclamation plans, protecting biological soil crusts and
municipal watersheds, applying stipulations, and reducing salt, sediment, and
selenium. These actions would reduce impacts from surface-disturbing activities
by maintaining topsoil and native seed banks and reducing erosion.

Vegetation management under Alternative B would emphasize improving and
restoring vegetation. Seasonal limitations on grazing in the salt desert shrub
community would allow native perennials a chance to recover. In addition, fires

March 2015

Grand Junction Field Office 4-127

Proposed Resource Management Plan and Final Environmental Impact Statement



4. Environmental Consequences (Vegetation)

would be suppressed in salt desert shrub communities to protect communities
that are not adapted to fire and to reduce cheatgrass invasion. Sagebrush
communities would be managed to restore habitat connectivity and function by
reducing pinyon-juniper encroachment, achieving multiple sagebrush age classes,
reducing the total area of disturbance of new roads, upgrading existing roads to
reduce the need for new roads, and encouraging utility development in existing
corridors. Mountain shrub communities would be improved by using fire and
vegetation treatments to create openings within dense stands. Post-treatment,
in all vegetation communities, grazing would be deferred or excluded, where
necessary, for a minimum of two growing seasons. This would affect vegetation
in the long term through improved biodiversity, increased cover of desired plant
species, reduced fragmentation, and restrictions on associated activities that
could degrade desired plant communities. In the short term, vegetation
treatments would often remove dense, decadent, and woody vegetation as well
as weeds, which would cause impacts until desired vegetation were to establish.
Adaptive drought management actions, such as restrictions on surface
disturbance, travel, and recreation, plus changes in grazing management, would
improve vegetative health by reducing impacts from dust, erosion,
desertification, and topsoil loss.

Similarly, fish and wildlife and special status species management under
Alternative B would improve and protect vegetation and increase cover of
desired plant communities. This would be achieved through applying
stipulations, identifying ROW avoidance and exclusion areas, identifying travel
and recreation restrictions and closures, identifying habitat improvements and
wildlife emphasis areas, and designating ACECs. Proper management of wildlife,
particularly big game (in coordination with CPW), would prevent over-browsing
and damage to vegetation and desired plant communities. Measures would be
implemented to avoid habitat fragmentation, which would result in more
contiguous vegetation and maintenance or improvement of ecosystem functions.

Management of vegetative communities within the LBCWHR would emphasize
seral stages that would provide optimum forage for wild horses while meeting
land health standards.

Under Alternative B, the BLM would have increased opportunities to use
naturally ignited, unplanned fire as a natural disturbance regime to meet
resource objectives. Using a variety of fuel treatment methods would have
short-term effects on vegetation through vegetation manipulation or removal. In
the long term, these activities may prevent uncharacteristically large or intense
wildfires that could damage large expanses of vegetation. ESR treatments would
help to reestablish vegetation and reduce topsoil loss from erosion.

The types of impacts from visual resources management would be the same as
those described under Alternative A. However, under Alternative B, 491,100
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acres (3.1 times more acres than under Alternative A) would be managed as
VRM Class | and II.

The types of impacts from grazing would be the same as those described under
Effects Common to All Alternatives. The BLM would manage 960,500 acres (2
percent fewer acres than under Alternative A) as open and 66,600 acres (37
percent more acres than under Alternative A) as closed to grazing under this
alternative. In addition, the BLM would require periodic rest and limited grazing
in lower elevation communities, as well as a minimum of two growing seasons of
rest following vegetation treatments. This would prevent overgrazing and would
provide undisturbed growth and development of forage plants during critical or
sensitive growth periods, resulting in increased vegetative production, vigor,
seed production, litter accumulation, and seedling establishment. Improved vigor
and reproduction capabilities would allow desired vegetation to compete more
favorably with weedy species.

The types of impacts from recreation would be the same as those described
under Effects Common to All Alternatives. The BLM would manage 5 SRMAs on
87,200 acres (75 percent fewer acres than under Alternative A) and 6 ERMAs
on 217,400 acres (69 percent fewer acres than under Alternative A). Certain
SRMAs or portions of SRMAs would be closed to fluid mineral leasing or would
have stipulations on surface-disturbing activities applied, which would protect
vegetation.

Intensive cross-country motorized use would be allowed on 10,200 acres (18
percent fewer acres than under Alternative A) within the decision area, which
could cause the types of impacts described above for casual use under Effects
Common to All Alternatives. Areas closed to motorized use on 126,200 acres
(3.6 times more acres than under Alternative A) and limited to designated
routes on 925,200 acres (4.1 times more acres than under Alternative A) would
reduce the likelihood of these impacts. Measures would be implemented to
reduce fugitive dust, which would minimize impacts on vegetation and desired
plant communities.

The mileages of routes are proposed to be designated administrative-only or
closed based upon vegetation planning criteria are shown in Table 4-32.

Identifying 789,400 acres (79 percent more acres than under Alternative A) of
ROW avoidance and 210,000 acres (Il percent fewer acres than under
Alternative A) of ROW exclusion areas would reduce impacts on vegetation as
described under Effects Common to All Alternatives. Furthermore, encouraging
the use of designated utility corridors, managing five corridors for utilities and
facilities, and managing solar and wind emphasis areas on | 1,100 acres would
concentrate impacts on vegetation and reduce widespread impacts and
fragmentation. Development of solar and wind projects would remove
vegetation in the short term, and solar projects would likely have long-term
effects on vegetation. For all projects, revegetation planning would be required.
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Table 4-32

Route Designations and Vegetation Planning Criteria under Alternative B
: : : Final Total Miles

Final Designation Desi - ;
: r— A ; esignation Designated as
Planning Criteria Administrative Use Closed  Administrative Use
(miles) (miles) or Closed
Communities Susceptible to 119.6 288.6 408.2

Cheatgrass Invasion

Relic Vegetation 2.5 5 7.5
Total 122.1 293.6 415.7

Source: BLM 2010a

Under Alternative B, the types of impacts from coal leasing would be the same
as those described for mineral development under Effects Common to All
Alternatives, and BLM would manage 252,100 acres (16 percent fewer acres
than under Alternative A) within the coal potential development area as
acceptable for coal leasing. Areas within the coal potential development area
unacceptable for coal leasing on 57,400 acres (52 percent more acres than
under Alternative A), as well as stipulations on open lands, would reduce
vegetation impacts from coal mining on these lands.

Under Alternative B, the types of impacts from fluid mineral leasing would be
the same as those described for mineral development under Effects Common to
All Alternatives, and BLM would manage 790,700 acres of BLM-administered
surface lands (I8 percent fewer acres than under Alternative A) as open to fluid
mineral leasing. BLM surface lands closed to fluid mineral leasing on 270,700
acres (2.8 times more acres than under Alternative A), as well as stipulations on
open lands, would reduce vegetation impacts from fluid mineral leasing on these
lands. Of the acres open to fluid mineral leasing, NSO stipulations would be
applied on 371,500 acres (12 percent fewer acres than under Alternative A) and
CSU stipulations would be applied on 481,800 acres of BLM surface lands that
are open to fluid mineral leasing (please note that because many CSU
stipulations under Alternative A do not have mapped acreages, an acreage-based
comparison is not considered accurate).

Under Alternative B, 20,600 acres would be petitioned for withdrawal from
locatable mineral exploration or development (0 acres would be petitioned
under Alternative A). If withdrawn, these areas would provide additional
protection to vegetation from surface-disturbing activities.

Thirteen ACECs would be managed on 123,000 acres (4.2 times more acres
than under Alternative A), and these would be closed to wood harvest, mineral
material sales, and non-energy leasable mineral exploration and development.
Other restrictions include travel route closures or limitations, identification of
ROW avoidance or exclusion areas, recreation restrictions, stipulations, and
managing areas as closed to fluid mineral leasing. As such, vegetation would
generally be protected from surface disturbance within these areas.
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Implementation of an interpretation and environmental education program
under Alternative B would enhance awareness and appreciation of vegetation
resources within the decision area. This could result in increased protective
efforts by the general public.

Riparian and Wetland Vegetation

In addition to the impacts described under General Vegetation and Desired Plant
Communities, applying NSO stipulations around major river corridors and
managing riparian areas and major river corridors as ROWV avoidance areas with
special stipulations would protect riparian vegetation and reduce impacts from
surface-disturbing activities. Actions such as modifying recreation use and
prohibiting firewood harvest would be taken to reduce impacts on riparian
areas. The BLM would also try to reduce fragmentation of riparian areas by
acquiring properties, if necessary, and would subject these areas to BLM
protection measures. While there would be no CSU stipulation applied along
major river corridors, the BLM would apply NSO stipulations that would
provide greater protection by prohibiting surface-disturbing activities.

Riparian areas within the Dolores River Canyons SRMA could be impacted by
increased visitation and designated camping. Other recreation uses would likely
remain limited in the riparian corridor. East Creek may also be impacted by
increased visitation and use due to its proximity to Grand Junction and the
surrounding bouldering and rock climbing opportunities in the area. Where
recreation causes impacts on riparian areas such that land health standards are
not met, management would modify recreation use accordingly.

Comprehensive route designations under Alternative B would help reduce
impacts on riparian vegetation. There would be 1,400 acres of riparian areas
closed to motorized vehicles (0 acres would be closed under Alternative A) and
8,400 acres where motorized vehicles would be limited to designated routes
(1.3 times more acres than under Alternative A). Restrictions to mitigate
riparian impacts would be applied on routes in riparian areas if monitoring
reveals that impacts are occurring, per the Travel and Transportation
Management Plan (Appendix M).

Under Alternative B, several ACECs would be maintained or designated to
protect riparian and wetland vegetation, including the Dolores River Riparian,
Roan and Carr Creeks, and Unaweep Seep ACECs. The types of impacts would
be the same as those described under General Vegetation and Desired Plant
Communities. Interim protective management guidelines for the portions of the
Dolores River determined suitable for inclusion in the NWSRS would provide
similar protections to riparian vegetation in this area.

Master Leasing Plan

Approximately 183,400 acres of federal mineral estate in the Shale Ridges and
Canyons MLP analysis area that are currently unleased would be open to oil and
gas leasing and development in Alternative B. Approximately 37,600 currently
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unleased acres would be closed to leasing, providing direct protection to
riparian vegetation. NSO stipulations would be applied to about 328,700 acres
of federal mineral estate that are open to fluid minerals leasing (including areas
along major river corridors; lands adjacent to perennial, intermittent and
ephemeral streams; riparian areas, fens and/or wetlands; and water
impoundments; and groundwater public water supply wells). Additional
protection of riparian areas in the MLP analysis area would be provided by
applying CSU use stipulations on about 362,500 acres of federal mineral estate
that would be open to fluid minerals leasing. Major and moderate land use
restrictions (i.e., NSO and CSU stipulations) applied to other resources, such as
an NSO stipulation for big game critical habitat, may also help protect riparian
vegetation from the impacts of fluid mineral development. The number of acres
of riparian vegetation that would be indirectly protected by various fluid mineral
development restrictions is not additive. For instance, an NSO stipulation for
big game critical habitat may entirely, or partially, overlap a municipal watershed
boundary, and the same riparian acreage could be protected by each NSO
stipulation.

Direct impacts on riparian vegetation from fluid mineral development would be
constrained by the leasing stipulations proposed to protect water resources and
other resources. Impacts on riparian vegetation would also be reduced by
stipulations proposed to protect riparian areas. Depending upon the actual
amount of development, there could be direct disturbance due to the
impracticality of avoidance, such as a road crossing or pipeline requiring large
open cuts in a riparian area. Indirect impacts on riparian vegetation could occur
due to increased erosion from surrounding areas, dust deposition on vegetation,
increased non-native species invasion, and concentrating animal use in areas of
undisturbed vegetation. Impacts are also likely and common from soil
compaction associated with pads, roads, and other ground disturbance adjacent
to or through riparian areas which may affect the ability of the soil to hold
water along with surface run-off. BMPs to revegetate disturbances quickly with
native vegetation can help reduce indirect impacts on riparian vegetation. BMPs
and SOPs can be used to reduce the size of a well pad from the larger drilling
size to a smaller production size, which helps limit the unvegetated acreage to
that disturbed by roads and smaller well pads. Fluid mineral management would
have minor impacts on riparian vegetation, overall, although there could be
moderate impacts in site-specific areas of development.

Forest and Woodland Vegetation

In addition to the impacts described under General Vegetation and Desired Plant
Communities, the BLM would aim to maintain the current acreage of old-growth
pinyon and juniper. In addition, old-growth woodlands would be managed as
ROW avoidance areas, and a CSU stipulation would be applied, which would
protect these areas from surface-disturbing activities.
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Under Alternative B, using planned and unplanned fire, as well as a variety of fuel
treatments, would assist in managing for multiple age classes in non-old-growth
forest and woodland areas.

Under Alternative B, activity level plans would be developed for certain areas to
ensure that forestry actions meet vegetation objectives. Forestry management
areas would cover the entire decision area. Aspen (Populus tremuloides)
treatments would be focused on stimulating regeneration. Impacts would
include improved forest health, diversity, and achievement of multiple age
classes for species such as pinyon-juniper and aspen. Douglas fir (Pseudotsuga
menziesii), spruce (Picea engelmannii), and ponderosa pine (Pinus ponderosa)
would be managed to improve stand health and resilience to natural
disturbance.

Significant Plant Communities

Applying CSU stipulations on significant plant communities would be
implemented to protect such plant communities. These stipulations would allow
for relocation of proposed surface disturbing activities by more than 200
meters, thereby avoiding, and protecting, occupied habitat and habitat necessary
for the maintenance or recovery of the communities. In addition to CSU
stipulations, most significant plant communities would indirectly benefit from the
implementation of NSO stipulations for other resources.

Weeds

In addition to the impacts described under General Vegetation and Desired Plant
Communities, soil and water protections would decrease the likelihood of weed
spread by maintaining topsoil and native seed banks and reducing vegetation
disturbance and clearing.

Recreation management under Alternative B would emphasize management of
SRMAs and ERMAs, which would concentrate recreation facilities and visitor
use. As such, while visitor use is expected to increase, thus increasing weed
vectors, weeds may be easier to manage since use would be concentrated in
discrete areas.

Alternative C

General Vegetation and Desired Plant Communities

The types of impacts on general vegetation and desired plant communities from
management for soil resources, water resources, biological resources, fire,
alternative energy development, and interpretation and environmental education
would be the same as those described previously under Alternative B.
Alternative C would focus management on improving vegetation for special
status species habitat, which would improve and protect desired plant
communities throughout the decision area. In addition, Alternative C
emphasizes the use of fire over mechanical treatments.
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The types of impacts from visual resources management would be the same as
those described under Alternative A. However, under Alternative C, the BLM
would manage 654,000 acres (4.1 times more acres than under Alternative A) as
VRM Class | and Il.

The types of impacts from grazing management would be the same as those
described under Alternative B. However, under Alternative C, the BLM would
manage 586,600 acres (40 percent fewer acres than under Alternative A) as
open and 440,400 acres (84 percent more acres than under Alternative A) as
closed to grazing. In addition, the BLM would require periodic rest and limited
grazing on more areas, which would allow plants to recover and prevent
overgrazing, as described under Alternative B.

The types of impacts from recreation management would be the same as those
described under Alternative B, but under Alternative C the BLM would manage
two SRMAs on 60,000 acres (84 percent fewer acres than under Alternative A)
and zero ERMAs. Although Alternative C has less emphasis on marketing
recreation within the planning area, use would likely increase proportionate to
population growth, and the BLM would have a reduced capacity to concentrate
use in areas managed for recreation. As such, more dispersed impacts on
vegetation may result from equestrian, mechanized, or foot-based travel.

Areas open to cross-country motorized use would be eliminated under
Alternative C, which would prevent the types of impacts described under
Effects Common to All Alternatives. Areas closed to motorized use on 379,500
acres (10.8 times more acres than under Alternative A) and limited to
designated routes on 681,900 acres (3 times more acres than under Alternative
A) would reduce the likelihood of impacts on vegetation and desired plant
communities. Measures would be implemented to reduce fugitive dust, which
would benefit vegetation communities.

Managing 627,000 acres as ROW avoidance (42 percent more acres than under
Alternative A) and 365,800 acres as ROW exclusion areas (39 percent more
acres than under Alternative A) would reduce impacts on vegetation as
described under Effects Common to All Alternatives. Furthermore, the types of
impacts from management for utility corridors would be similar to those
described under Alternative B. However, under Alternative C, the BLM would
require, as practical, the use of delineated utility corridors for large linear
facilities, manage six corridors for utilities and facilities, and manage solar and
wind emphasis areas on 7,900 acres (47 percent fewer acres than under
Alternative B).

Under Alternative C, the types of impacts from coal leasing would be the same
as those described for mineral development under Effects Common to All
Alternatives, and the BLM would manage 251,200 acres (16 percent fewer acres
than under Alternative A) as acceptable for coal leasing. Areas unacceptable for
coal leasing on 58,200 acres (58 percent more acres than under Alternative A),
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as well as stipulations on open lands, would reduce vegetation impacts from coal
mining on these lands.

Under Alternative C, the types of impacts from fluid mineral leasing would be
the same as those described for mineral development under Effects Common to
All Alternatives, and BLM would manage 506,700 acres (48 percent fewer acres
than under Alternative A) as open to fluid mineral leasing. Areas closed to fluid
mineral leasing on 554,700 acres (5.7 times more acres than under Alternative
A), as well as stipulations on open lands, would reduce vegetation impacts from
fluid mineral leasing on these lands. NSO stipulations would be applied on
302,900 acres (30 percent fewer acres than under Alternative A) and CSU
stipulations would be applied on 326,800 acres (please note that because many
CSU stipulations under Alternative A do not have mapped acreages, an acreage-
based comparison is not considered accurate).

The types of impacts from withdrawal from locatable mineral exploration or
development would be the same as those described under Alternative B.
However, under Alternative C, 45,100 acres (2.2 times more acres than under
Alternative B) would be petitioned for withdrawal.

The types of impacts from ACEC management would be the same as those
described under Alternative B. However, under Alternative C, the BLM would
manage 23 ACECs on 168,000 acres (5.8 times more acres than under
Alternative A).

Riparian and Wetland Vegetation

The types of impacts on riparian and wetland vegetation from casual use,
permitted activities, and changes to vegetation conditions would be the same as
those described under Alternative B, but would occur over a smaller area.
Under Alternative C, motorized and mechanized travel would be limited to
designated routes on 5,300 acres (2.4 times more acres than under Alternative
A) of riparian vegetation, closed on 4,100 acres (0 acres would be closed under
Alternative A), and 400 acres (43 percent fewer acres than under Alternative A)
would be seasonally closed to motorized travel. If monitoring indicates that
impacts are occurring, the BLM would alter management to mitigate impacts.

Under Alternative C, several ACECs would be designated to protect riparian
and wetland vegetation, such as the Colorado River Riparian, Coon Creek,
Dolores River Riparian, Hawxhurst Creek, Roan and Carr Creeks, and
Unaweep Seep ACECs (Table 2-2). Furthermore, 14 WSR segments covering
99.5 miles would be suitable for inclusion in the NWSRS (Table 2-2). ACEC
management and interim protective guidelines for WSRs would protect riparian
and wetland vegetation from disturbance in these areas through the use of
stipulations and ROW exclusion and avoidance areas.
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Forest and Woodland Vegetation

The types of impacts on forest and woodland vegetation from casual use,
permitted activities, and changes to vegetation conditions would be the same as
those described previously under Alternative B. However, under Alternative C,
the BLM would place a greater emphasis on increasing the acreage of old-
growth pinyon-juniper woodlands. Furthermore, the BLM would close the
greatest acreage to wood harvest. These actions would help to maintain late
seral forest vegetation over the long term.

Significant Plant Communities

Applying CSU stipulations on significant plant communities would be
implemented to protect significant plant communities. These stipulations would
allow for relocation of proposed surface disturbing activities by more than 200
meters, thereby avoiding, and protecting, occupied habitat and habitat necessary
for the maintenance or recovery of the communities. In addition to CSU
stipulations, most significant plant communities would indirectly benefit from the
implementation of NSO stipulations for other resources.

Weeds

The types of impacts from casual use, permitted activities, and changes to
vegetation conditions on weeds would be the same as those described
previously under Alternative B. With its greater conservation emphasis and
potentially reduced amount of surface-disturbing activities, there would likely be
less potential for weed introduction or spread under Alternative C.

Alternative D

General Vegetation and Desired Plant Communities

The types of impacts on general vegetation and desired plant communities from
management for soil resources, water resources, biological resources,
alternative energy development, and interpretation and environmental education
would be the same as those described previously under Alternative B. However,
Alternative D would emphasize vegetation management for commodities and
resource uses, as well as maintenance of vegetation conditions. While BLM
would comply with all laws and regulations, there would be less focus on
resource protection and improvement or restoration of vegetation under
Alternative D. There would also be fewer measures to reduce or limit surface-
disturbing activities, such as fewer NSO, CSU, and TL stipulations, as well as
ROW avoidance and exclusion areas.

Alternative D allows less flexibility in the management of unplanned ignitions
because more suppression would be required as a result of allowing increased
resource extraction under this alternative than under Alternatives B and C. As a
result, the BLM would have fewer opportunities to use fire as a natural
disturbance regime to meet resource objectives. This could lower biodiversity
and vegetative health and vigor, increase cover of decadent plants, and prevent
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achieving land health standards. Limiting the use of fire would also lead to
hazardous fuels buildup that creates conditions for larger, more severe wildfires.

The types of impacts from visual resources management would be the same as
those described under Alternative A. However, under Alternative D, 291,300
acres would be managed as VRM Class | and Il (2.1 times more acres than under
Alternative A).

The types of impacts from grazing would be the same as those described under
Alternative B, but under Alternative D the BLM would manage 977,200 acres
(less than | percent fewer acres than under Alternative A) as open and 49,900
acres (3 percent more acres than under Alternative A) as closed to livestock
grazing. The primary focus of range improvements would be to improve
livestock forage and not necessarily desired plant communities. As such, the
desired plant community could shift to include more forage species and less
diversity of native plant species. Further, limitations on grazing, such as requiring
periodic rest or seasonal restrictions, would be applied on a case-by-case basis,
which could allow for impacts on vegetation and desired plant communities in
certain locations.

The types of impacts from recreation would be similar to those described under
Alternative B, but under Alternative D the BLM would manage six SRMAs on
79,000 acres (78 percent fewer acres than under Alternative A) and six ERMAs
on 61,900 acres (91 percent fewer acres than under Alternative A). Alternative
D would place the greatest emphasis on recreation and visitation within the
planning area. Since use would likely increase at a rate greater than local
population growth (as a result of increased marketing), the BLM would have a
reduced capacity to concentrate use in areas managed for recreation. As such,
more dispersed impacts on vegetation may result.

A total of 10,200 acres (18 percent fewer acres than under Alternative A)
would be open to cross-country motorized use, which could cause the types of
impacts described above for casual use under Effects Common to All
Alternatives. Areas closed to motorized use on | 11,300 acres (3.2 times more
acres than under Alternative A) and limited to designated routes on 939,900
acres (4.2 times more acres than under Alternative A) would reduce the
likelihood of these impacts. Measures would be implemented to reduce fugitive
dust, which would benefit vegetation and desired plant communities.

Managing 80,500 acres (82 percent fewer acres than under Alternative A) as
ROW avoidance and 104,100 acres (56 percent fewer acres than under
Alternative A) as ROW exclusion areas would limit impacts on vegetation as
described under Effects Common to All Alternatives. Alternative D would
manage eight corridors for facilities and utilities and 40,000 acres (2.7 times
more acres than under Alternative B) as solar and wind emphasis areas. These
actions could result in more habitat fragmentation and vegetation removal.
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Under Alternative D, the types of impacts from coal leasing would be the same
as those described for mineral development under Effects Common to All
Alternatives, and BLM would manage 265,600 acres (12 percent fewer acres
than under Alternative A) as acceptable for coal leasing. Areas unacceptable for
coal leasing on 43,800 acres (19 percent more acres than under Alternative A),
as well as stipulations on open lands, would reduce vegetation impacts from coal
mining on these lands.

Under Alternative D, the types of impacts from fluid mineral leasing would be
the same as those described for mineral development under Effects Common to
All Alternatives, and the BLM would manage 1,130,700 acres of federal mineral
estate (| percent fewer acres than under Alternative A) as open to fluid mineral
leasing. Federal mineral estate closed to fluid mineral leasing on 100,500 acres (4
percent more acres than under Alternative A), as well as stipulations on open
lands, would reduce vegetation impacts from fluid mineral leasing on these lands.
NSO stipulations would be applied on 400,900 acres (seven percent fewer acres
than under Alternative A), and CSU stipulations would be applied on 455,800
acres (please note that because many CSU stipulations under Alternative A do
not have mapped acreages, an acreage-based comparison is not considered
accurate).

The types of impacts from withdrawal from locatable mineral exploration or
development would be the same as those described under Alternative B.
However, under Alternative D, 1,300 acres (94 percent fewer acres than under
Alternative B) would be petitioned for withdrawal.

Five ACECs would be managed on 33,200 acres (I5 percent more acres than
under Alternative A), and these would be managed as described under
Alternative B, providing protections to vegetation.

Riparian and Wetland Vegetation

The types of impacts on riparian and wetland vegetation from casual use,
permitted activities, and changes to vegetation conditions would be the same as
those described previously under Alternative B. Alternative D would provide
the same protection to riparian areas around major river corridors via an NSO
stipulation, require less stringent design, construction, maintenance, and
reclamation plans, and apply ROW avoidance and CSU stipulations around
riparian and wetland areas. Timber and woodland harvest would be allowed on
a case-by-case basis, which could introduce surface disturbance and vegetation
removal in riparian areas. Riparian areas would not benefit from WSR
protections under Alternative D, as no segments would be managed as eligible
or suitable for inclusion in the NWSRS.

Under Alternative D, motorized and mechanized travel would be limited to
designated routes on 8,600 acres (3.9 times more acres than under Alternative
A) of riparian areas, closed on 600 acres (0 acres would be closed under
Alternative A), and 600 acres (14 percent fewer acres than under Alternative A)
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would be seasonally closed to motorized travel. If monitoring indicates that
impacts are occurring, the BLM would alter management to mitigate impacts.

Forest and Woodland Vegetation

The types of impacts on forest and woodland vegetation from casual use,
permitted activities, and changes to vegetation conditions would be the same as
those described previously under Alternative B. Alternative D would emphasize
mid-seral pinyon-juniper forest and woodlands for harvest and treatment. This
would likely prevent the expansion of old-growth forest communities.

Significant Plant Communities

Applying CSU stipulations on significant plant communities would be
implemented to protect significant plant communities. In addition to CSU
stipulations, most significant plant communities would indirectly benefit from the
implementation of NSO stipulations for other resources.

Weeds

The types of impacts on weeds from casual use, permitted activities, and
changes to vegetation conditions would be the same as those described
previously under Alternative B. In general, the increased disturbance associated
with Alternative D would result in the greatest potential for weed introduction
and spread.

Cumulative

The CIAA used to analyze cumulative impacts on vegetation extends outside the
planning area, following fourth-order watershed boundaries that completely or
partially overlap the planning area. The fourth-order watersheds were used as
the basic unit of analysis because the scope of cumulative influence would be at
the watershed scale and is not expected to extend beyond this scale. Noxious
weeds can also be dispersed into the planning area by upstream waterways and
carried downstream from the planning area.

Past, present, and reasonably foreseeable future actions and conditions within
the CIAA that have affected and will likely continue to affect vegetation include
mineral exploration and development, forestry, grazing, recreation, road
construction, ROWs (including large transmission lines or pipelines), weed
invasion and spread, prescribed and wildland fires, land planning efforts,
vegetation treatments, habitat improvement projects, insects and disease, and
drought. Many of these activities create conditions that cause or favor other
vegetation changes. For example, wildland fire causes vegetation removal, which
makes affected areas more susceptible to weed invasion and soil erosion.
Drought conditions reduce vegetative health, which makes vegetation prone to
insect infestation or disease. In general, resource use activities have cumulatively
caused vegetation removal, fragmentation, weed spread, soil compaction, and
erosion, whereas land planning efforts and vegetation and weed treatments have
countered these effects by improving vegetative connectivity, productivity,
diversity, and health.
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4.3.5

Climate change within the CIAA could cause an increase or decrease in
temperatures and precipitation, which would affect soil conditions, vegetative
health, and water availability. Such changes would alter the conditions to which
vegetative communities are adapted, potentially creating conditions that could
favor certain species or communities, weeds, or pests.

Under the Proposed RMP (Alternative B) and alternatives, impacts on
vegetation would be minimized to the extent practical and feasible through
restrictions; stipulations; closures to mineral exploration and development,
recreation, and motorized travel; COAs; and by concentrating development in
previously disturbed areas. Vegetative conditions would be improved through
treatments, weed prevention and control, habitat improvements, use of
prescribed and wildland fire, forestry management, and proper grazing practices.
In general, all alternatives would work toward achieving land health but would
differ in the time and methods used to reach that goal. Since Alternative D
would emphasize more resource use and development, impacts on vegetation
would be more likely to occur under this alternative. As a result, Alternative D
could significantly contribute to cumulative impacts on vegetation. In contrast,
the incremental contribution of Alternatives A, B, and C to cumulative impacts
on vegetation is expected to be less than significant.

Fish and Wildlife

This section discusses impacts on fish and wildlife habitat from proposed
management actions of other resources and resource uses. Habitat types are
described in Section 3.2.6, Vegetation. Existing conditions concerning fish and

wildlife and descriptions of habitat requirements for various species are
described in Section 3.2.7, Fish and Wildlife.

Methods of Analysis
Impacts on fish and wildlife and their habitats include the following:

e Disturbance and/or loss of plant communities, food supplies, cover,
breeding sites, and other habitat components necessary for
population maintenance used by any species to a degree that would
lead to substantial population declines

e Disturbance and/or loss of seasonally important habitat (e.g., critical
for overwintering or successful breeding) to a degree that would
lead to substantial population declines

e Interference with a species movement pattern that decreases the
ability of a species to breed or overwinter successfully to a degree
that would lead to substantial population declines

Impacts specific to aquatic species and their habitats include the following:
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Sediment and Turbidity—Increased sediment loading in waters
containing sediment-intolerant fish species, loss of recruitment,
stress, habitat alteration, and habitat loss

Habitat Alteration—Changes in habitat that make it nonfunctional
for select species or more conducive to competitive species

Loss or Reduction of Streamside Vegetation/Cover—Increased
temperatures, stress, reduced productivity, and impacts on food
webs

Water Quality Alteration—Actions that alter important water
quality parameters, including pH, dissolved oxygen, temperature,
hardness, alkalinity/salinity, and turbidity

Water Depletions—Loss of physical habitat, changes in water
quality, sediment accumulation, habitat alteration, loss of habitat
complexity, or food source reduction

Potential direct mortalities to aquatic wildlife from motorized travel

The analysis includes the following assumptions:

If monitoring reveals that mitigation is unsuccessful in precluding
significant impacts, immediate measures to prevent further impacts
will be implemented as appropriate to the species affected prior to
the accumulation of impacts to a level of significance.

Disturbance of a key or critical component of a species habitat will
be detrimental, with the degree of detriment dependent on the
importance of the habitat component to the maintenance of the
population.

Wildlife habitat needs vary substantially by species. It is generally
true, however, that healthy and sustainable wildlife populations can
be supported where there is a diverse mix of plant communities
with multiple seral stages to supply structure, forage, cover, and
other specific habitat requirements. Managing for a diverse mix of
plant communities is thus an important component of managing for
a diversity of species.

Habitat conditions and quality are directly linked to the health,
vigor, and cover of vegetative communities, particularly desired
plant communities that fish and wildlife species depend on, as well as
soil conditions and water quality and quantity.

Impacts on populations that exceed the current carrying capacity
that will not reduce those populations below the carrying capacity
would not be considered significant.

Impacts on terrestrial wildlife from displacement depend on the
location, extent, timing, or intensity of the disruptive activity.
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Furthermore, impacts from displacement will be greater for wildlife
species that have limited habitat or a low tolerance for disturbance.

e NSO stipulations will provide the greatest protection to fish and
wildlife and their habitats by prohibiting surface-disturbing activities
in these areas. This will prevent disturbance to species and habitats
caused by fluid mineral development and will prevent direct impacts
on species as described below. CSU stipulations will provide slightly
less protection to fish and wildlife and their habitats, since surface-
disturbing activities will be allowed and species and habitats could be
disturbed. However, CSU stipulations could protect fish and wildlife
and their habitats in certain instances by requiring special
operational constraints or by moving the surface-disturbing activity
to protect fish and wildlife. TLs will protect certain fish and wildlife
species during time periods when species would be most sensitive
to disturbance, such as during nesting, spawning, and wintering
periods.

e Habitat will be managed in coordination with CPW herd objectives
and species-specific plans.

e Currently, sufficient habitat exists to maintain CPW data analysis
unit objectives for game species across the GJFO.

e Human disturbance will displace wildlife beyond the actual
disturbance footprint, although some wildlife may adapt over time
depending on the nature of the disturbance and the species being
impacted.

e Short-term effects will occur over a timeframe of two years or less
and long-term effects will occur over longer than two years.

¢ In the context of this analysis, the term “avoidance” means reduced
use and does not imply a complete absence of use by wildlife.

Management actions with potentially significant impacts on fish and wildlife
habitat include resource uses that result in surface disturbance and disruptive
activities, such as energy and minerals, lands and realty, and travel management.
Management actions with potential to enhance fish and wildlife habitat include
special management areas and management of soils, water, vegetation, and fish
and wildlife for preservation, maintenance, and enhancement of current
ecosystem values.

Effects Common to All Alternatives

Types of Impacts

Many activities could impact species or habitats through disturbance, direct
habitat loss and reduced habitat effectiveness, habitat modification and
degradation, habitat fragmentation, direct mortality, habitat avoidance, and
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interference with movement patterns. Impacts associated with certain activities
are discussed below in greater detail under each habitat type and alternative.

Disturbance. Disturbances are events that disrupt ecological systems; they may
occur naturally or be human-induced. The effects of disturbances are
determined in large part by their intensity, duration, frequency, timing, and the
size and shape of the area affected, as well as the species that are affected. For
example, human disturbance near raptor nests can result in the abandonment of
the nest, high nestling mortality from overheating, chilling, or dehydration when
adults are flushed from the nest and young are exposed, premature fledging, and
reduced access to resources (Gutzwiller et al. 1998).

Direct habitat loss. Direct habitat loss occurs when life-sustaining conditions are
lost. For example, removing vegetation affects wildlife by reducing the extent or
quality of habitat in terms of food cover and reducing structure for nesting and
other uses. While closure and reclamation of disturbed areas can eventually
restore lost habitat values, it may require years or decades for recovery to pre-
disturbance structure and function.

Reduced habitat effectiveness. Habitat effectiveness is the comparison of the
habitat and disturbance components that reflects an area’s actual ability to
support certain species of wildlife. The amount of habitat actually available to
wildlife is called “effective habitat,” and reductions in the amount of effective
habitat can greatly exceed any direct habitat loss. Increasingly, there is a need to
understand and predict the consequences of habitat alterations. Several studies
have found that habitat effectiveness is reduced near roads and developed areas
(Reed et al. 1996, Ruediger et al. 2006).

Habitat modification and degradation. Changes in habitat are generally less
obvious and less severe than losses of habitat but can be substantial, especially if

small impacts accumulate across large areas. Examples include removal of too
much forage by domestic livestock, invasions of weeds, degradation of water
quality, and removal of tree cover during harvesting. A habitat treatment
changes habitat and can be beneficial; it is an important tool in wildlife habitat
management. Examples include use of prescribed fires to stimulate new growth
on older woody vegetation and thinning of overly dense shrubs to enhance
forage production.

Habitat fragmentation. Habitat fragmentation is the disruption of large,
continuous blocks of habitat into less continuous habitat by, for example,
clearing land and converting vegetation from one type to another. These effects

generally have more of an impact on wide-ranging species such as pronghorn
(Antilocapra americana) than on species with a small geographic home range such
as ground squirrels. Tracts of fragmented habitat could separate wildlife into
smaller populations, potentially making them more vulnerable to predation,
drought, or disease, and potentially limiting genetic diversity. Furthermore,
fragmentation would create more edge habitat, which increases predation and
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the likelihood of invasive, nonnative species invasion, lowering the habitat value
of the area.

Direct mortality. Direct mortality can result in areas of increasing human use

due to collisions with vehicles, electrocution of raptors on utility lines, or
inadvertent trampling of reptiles. In the case of oil and gas development, wildlife
mortality associated with petroleum pollution has also been reported. Human
activities can cause the direct mortality of animals and over the long term can
affect the population numbers, sex ratios, area densities, and population
structure.

Habitat avoidance. Direct disturbance to a species and possibly its habitat can

affect its use of BLM-administered lands. Avoidance or displacement occurs
when wildlife make proportionately less use of particular areas despite the
presence of the physical habitat. The result is a de facto loss of habitat because
avoided areas meet no survival needs.

Some species are more tolerant of human activity than others. Species such as
big game must adapt to human-related disturbances to some degree, especially
on winter ranges that have been altered by human uses. However, virtually all
species have some threshold of disturbance above which they would avoid or
abandon utilization of an area.

Interference with movement patterns. Human-induced impacts can also affect

wildlife by altering important daily or seasonal movement patterns. These
patterns may be altered through shifts to avoid human activity, to avoid crossing
open areas that provide inadequate cover, or to circumvent some physical
barrier (e.g., fences and steep road cuts). This type of impact is not as much of
an issue for small mammals or reptiles that do not move across large areas or
for some birds that easily avoid them. Even without the need for these regular
movements, most terrestrial wildlife tend toward some population dispersal as
young seek new habitats to occupy. This is important to the species to ensure
that suitable habitat is occupied and to facilitate gene exchange between distinct
populations.

All Fish and Wildlife Habitats

Fish and wildlife habitats on BLM-administered lands within the decision area
would be affected under all alternatives, and the condition of habitats is directly
linked to vegetation conditions, water quality and quantity, and progression
towards land health standards (Section 4.3.4, Vegetation, and Section 4.3.3,
Water Resources).

Changes to fish and wildlife habitats would be caused by the following three
types of disturbances: |) disturbance from casual use; 2) disturbance from
permitted activities; and 3) changes to habitat condition.
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Substantial analysis and planning is used to determine the locations and types of
casual use activities that would occur, such as recreation, motorized vehicle use,
and use of authorized and unauthorized routes. However, these uses are not
subject to site-specific environmental review and monitoring requirements, and
impacts on habitats or species would not be apparent until after damage has
occurred. Examples of impacts on fish and wildlife from casual use include
habitat loss, fragmentation, or degradation; mortality or injury of animals;
sedimentation of waterways; increased turbidity; decreased water quality;
disturbance to species during sensitive or critical periods in their life cycle such
as spawning, nesting, or denning; short-term displacement; and long-term habitat
avoidance by species that are sensitive to noise or human presence such as
raptors. Some species may adapt to disturbances over time and could
recolonize disturbed habitats. Impacts are more likely to occur in easily
accessible areas, where visitation would be high, and in areas open to intensive
motorized use. Impacts would still occur in areas limited to designated routes
due to noise disturbance, human presence, potential for weed spread and
habitat degradation, and the potential for injury or mortality to wildlife from
vehicle collisions. In general, the more acres of routes that are designated in the
planning area, the greater the likelihood of habitat fragmentation and
disturbance to species and habitats.

The risk of bighorn sheep exposure to domestic sheep is analyzed using
WAFWA (2010) bighorn sheep recommendations, which states that buffer
zones between domestic sheep or goats and wild sheep to minimize association
have frequently been cited as a minimum of 9 airline miles. It also states that this
applies to herds or populations of wild sheep rather than to individual
wandering wild sheep. The Desert Bighorn Council (1990) recommends a 13.5-
kilometer (8.5-mile) buffer. Alternatives that place greater restrictions on
domestic sheep grazing in and near bighorn sheep habitat would be assumed to
have fewer adverse impacts on bighorn sheep.

Both short-term, loud noise (such as from vehicles or construction) and long-
term, low-level noise (such as from industrial uses such as oil and gas
development) has been documented to cause physiological effects, including
increased heart rate, altered metabolism, and a change in hormone balance
(Radle 2007). Determining the effect of noise is complicated because different
species and individuals have varying responses, and certain species rely more
heavily on acoustical cues than others (Radle 2007; Barber et al. 2009). Impacts
would be both short and long term, depending on the type and source of noise.

On-site management of recreation and mechanized and motorized activity and
designation and closure of travel routes could prevent or reduce impacts. For
example, where recreation is managed within an SRMA, and to a lesser extent
ERMAEs, rules and guidelines would limit or control activities through specialized
management tools such as designated campsites, permits, area closures, and
limitations on duration of use. Seasonal closure of routes would prevent impacts
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on species during sensitive or critical times of the year, such as during winter or
birthing. Impacts would vary depending on the SRMA, as each SRMA would be
managed for certain recreation outcomes and setting prescriptions. Impacts on
fish and wildlife habitats would be concentrated in these areas but are expected
to reduce impacts in other areas.

Closing areas to recreational target shooting would result in reduced risk of
lead poisoning and elevated lead concentrations in tissues of bird species that
utilize these areas (USGS 2009).

Permitted, surface-disturbing activities (e.g, mineral exploration and
development, ROWs) would result in short-term direct impacts through
mortality, injury, displacement, and noise or human disturbance caused by
increased vehicle traffic and use of heavy machinery. Displacement of species
could increase competition for resources in adjacent habitats. Over the long
term, these activities would remove and fragment habitats due to road
development and use, facility construction and placement, creation of well pads
and pipelines, and construction within ROWs. Species could avoid developed
areas over the long-term, or may adapt and recolonize sites after construction.
ROW avoidance and exclusion areas would be identified to reduce or avoid
habitat impacts, and utility corridors would be used to concentrate utility and
facility development and reduce the total acreage of habitat disturbance and
fragmentation.

Roads, mineral development, and off-road recreation have been shown to affect
terrestrial wildlife, particularly big game species (Wisdom et al. 2004; Rowland
et al. 2004; Trombulak and Frissell 2000). Impacts include those stated
previously, such as weed spread, sedimentation, reduced water quality, habitat
degradation, injury or mortality, and noise. Other impacts include increased
movement rates and probabilities of flight response (Wisdom et al. 2004) and
increased daily movements and home range (Rowland et al. 2004). Such
increases in movement and stress levels would cause individuals to expend
more energy, which could impact reproductive success or susceptibility to
mortality, predation, or disease. Species have also been shown to avoid habitat
adjacent to disturbance extending to distances of over a mile (Wyoming Game
and Fish Department 2010). Mule deer (Odocoileus hemionus) were less likely to
occupy areas in close proximity to well pads than those farther away, and no
evidence of well pad acclimation occurred over time (Sawyer et al. 2006). Mule
deer were less likely to use habitat within 1.7 to 2.3 miles of well pads,
suggesting that indirect habitat loss may be substantially greater than direct
habitat losses (Sawyer et al. 2006). Other studies have found the average
distances from well pads and roads to areas of high winter use by mule deer
were 0.44 to 2.3 miles and 0.27 to 0.6 mile, respectively (Sawyer et al. 2006).
Hebblewhite (2008) conducted a meta-analysis of over 160 studies and found an
average 0.6-mile avoidance response from human disturbance, with the greatest
avoidance in summer. Powell (2003) found that elk (Cervus canadensis) avoided
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areas less than 0.3-mile from human development in the fall, winter, and spring.
It is important to note that average avoidance distances do not correspond to
total habitat loss, as some deer and elk will use habitats closer to disturbances
depending on individual responses. Impacts are greater in areas with high
densities of well pads, roads, and facilities and areas of high traffic (Wyoming
Game and Fish Department 2010).

A multi-year study on the Pinedale Anticline suggests that not only do mule
deer avoid mineral activities, but the deer have not become accustomed to the
disturbance after three years of drilling activity (Madson 2005). Big game animals
are expected to return to the project area following construction; however,
populations would likely be lower than prior to project implementation as the
human activities associated with operation and maintenance continue to displace
big game. Mule deer are more sensitive to operation and maintenance activities
than pronghorn, and, as the Pinedale Anticline study suggests, mule deer do not
readily habituate. A study in North Dakota stated, “Although the population
(mule deer) had over seven years to habituate to oil and gas activities, avoidance
of roads and facilities was determined to be long term and chronic” (Lustig
2003). Deer have even been documented as avoiding dirt roads that were used
only by 4-wheel drive vehicles, trail bikes, and hikers (Jalkotzy et al. 1997).

Studies of elk suggest that road closures may benefit wildlife by reducing energy
expenditure, increasing the amount of effective habitat, improving diet quality,

and decreasing vulnerability of elk during the hunting season (Rowland et al.
2004).

Numerous studies have shown that routes include a zone of influence that
extends beyond the actual running surface of the route (Foreman et al. 2003;
Hebblewhite 2008; Nietvelt 2002; Sawyer et al. 2006, 2009). This zone of
influence includes impacts on wildlife species such as avoidance the area or
higher stress levels in individuals near routes. Zones of influence and associated
route densities (i.e., the overlap of the zones of influence) are becoming
increasingly useful measurement of human impact on the natural world because
they are tangible, can be visualized, and relatively easy to quantify with
supporting GIS data (Forman 2000). Every mile of route is not equal in its effect
due to variables such as route widths, location, traffic type, speed, and volume.
While many studies quantify the effects of routes and route densities on wildlife
and habitat quality, few distinguish between route classifications, use volumes, or
specific route types and their corresponding effects on wildlife. Avoidance of
routes appears to be the most studied parameter related to routes and their
effects on wildlife (Foreman et al. 2003; Hebblewhite 2008; Nietvelt 2002). It is
important to note that these zones of influence do vary by study and are not
areas of 100 percent avoidance.

As route densities increase, zones of influence overlap; in other words, greater
route density results in a higher level of wildlife avoidance. For this reason, we
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chose to use route density to characterize impacts of routes on wildlife habitat.
Route density is more than an index of the effect of humans on the landscape
(Forman and Hersperger 1996). Routes and route traffic are the cause of, or are
involved in, most of the impacts that humans make on the landscape (Hann et al.
1997; Lyon 1984). The impacts routes have on wildlife stem from habitat
fragmentation, direct habitat destruction, habitat edge effects, weed invasion
along the edges, access for adjacent habitat altering projects, pollution, wildfires,
source of stream sedimentation, collisions, disturbances that change wildlife
movement and habitat use. Route densities in the United States are usually
expressed as miles of route per square mile. An Oregon study found that a
route density of | mile of route per square mile reduced elk use by 25 percent
of what it would be with no routes (Wisdom et al. 1986). At two miles of route
per square mile routes can cut elk presence by half. At six miles of route per
square mile, routes eliminated elk from an area

As summarized in a literature review of ungulate response to route and well
development, research has shown significant impacts on ungulate populations
begin to manifest themselves when route densities reach 0.6 mile of route per
square mile (0.4 to | mile of route per square mile, Table 6, p. 88, Hebblewhite
2008). Based on documented displacement distance and avoidance buffers for
ungulates (Hebblewhite 2008; Sawyer 2006, 2009), residual unavoidable adverse
impacts on ungulates increase dramatically with a route density over 0.5 mile of
route per square mile.

The need to offset impacts from additional development corresponds to the
rate of change in habitat quality and route densities. The greatest rate of change
in both habitat quality (distance to nearest route) and route densities is between
approximately 0.6 and 2 miles of route per square mile; this is where efforts to
offset impacts would be most effective in maintaining habitat quality. Habitat
quality continues to decline when route densities are between 2 to 4 miles of
route per square mile. When route densities exceed 4 miles of route per square
mile, the impacts on habitat condition are expected to be widespread
(Hebblewhite 2008; Wilbert et al. 2008).

To analyze the potential impact of routes on wildlife in the decision area, we
analyzed density of routes per 0.6 miles (this falls within the 0.4 to | mile range
suggested in the literature). Specific wildlife objectives (outlined in Chapter 2,
for Alternatives B, C, and D) include minimizing habitat fragmentation and
restoring habitat connectivity within travel management to reduce route density
within high value wildlife habitat. Where route densities were high within critical
areas for wildlife (such as near sage-grouse leks, in critical or severe winter
range for big game, or in production areas for big game) a seasonal closure was
considered as a possible minimization measure.

The following assumptions were used in this analysis:
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Administrative, private, linear disturbances, BOR, and closed routes
were not included.

Routes mapped on private land were only buffered if they were
mapped as county routes.

For the portion of Zone L (North Desert area) outside of the OHV
open area, mileages were calculated based on route designations for
Alternatives A, C, and D. For Alternative B (Proposed RMP) route
designations in this area are being deferred; therefore, the acres in
Zone L outside of the proposed OHV open area were not included
in the analysis.

The open area was lumped into the highest disturbance category for
each alternative.

As shown in Table 4-33, Route Density by Alternative — Decision Area, and
Table 4-34, Route Density by Alternative — Proposed RMP’s Wildlife Emphasis
Areas, there would be fewer areas within wildlife emphasis areas with a route
density of greater than 2.0 miles per square mile. In addition, several wildlife
emphasis areas would have winter seasonal travel limitations that would
seasonally restrict motorized and mechanized travel. This would, in effect,
further reduce route density within these wildlife emphasis areas to minimize
impacts on wintering habitat and big game production areas.

Table 4-33

Route Density by Alternative — Decision Area

Route Density

Alternative B

Alternative A Alternative C Alternative D

(Proposed RMP)

0-0.5 miles /sq. mile 49 % 64 % 73 % 55 %
0.6- 2 miles /sq. mile 42 % 33% 24 % 39 %
2.1 -4 miles /sq. mile 6% 2% 2% 4%
More than 4 miles /sq. 3% | % less than 1% 2%
mile

Table 4-34

Route Density by Alternative — Proposed RMP’s Wildlife Emphasis Areas

Alternative B

Route Density Alternative A¥ (PRMP) Alternative C* Alternative D*
0-0.5 miles /sq. mile 41 % 62 % 75 % 54 %

0.6- 2 miles /sq. mile 53 % 37 % 25 % 43 %

2.1 -4 miles /sq. mile 6% 1 % less than 1% 3%

More than 4 miles /sq. less than 1% 0 0 0

mile

* To provide a consistent area by which to compare the four alternatives, route density was analyzed within the
wildlife emphasis areas proposed under Alternative B.
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Bird mortality and/or injury could occur from collision or electrocution with
transmission lines and other ROW structures. ROW development in areas
where there are existing ROWs would reduce impacts, since resident birds may
have adapted to the existing ROWSs. COAs such as requiring flight diverters or
following Avian Power Line Interaction Committee guidelines would be applied
to new ROW applications to reduce impacts. Wind energy may also cause
direct impacts on birds and bats, including blade strikes, barotrauma (injury or
mortality caused by rapid or excessive pressure changes), habitat loss, and
displacement. Indirect impacts may include introduction of invasive vegetation
that results in alteration of fire cycles; increase in predators or predation
pressure; decreased survival or reproduction of the species; and decreased
habitat effectiveness. The amount of land that is open to fluid mineral leasing or
other mineral use is not necessarily indicative of the number of acres of habitat
that would be directly disturbed. Areas managed under NSO, CSU, and TL
stipulations would limit surface disturbance and associated impacts in certain
areas. The reasonably foreseeable development scenario predicts that over
13,000 acres of short-term disturbance would occur from drilling, roads, and
pipelines, and over 4,000 acres of long-term disturbance from operation of new
wells. Under all alternatives, 1,038,100 surface acres would be open to locatable
mineral exploration or development, and 23,300 acres would be withdrawn
from mineral entry.

Federal oil and gas regulations prevent the BLM from applying new or additional
lease stipulations that would be developed through this planning effort to
existing leases. However, federal regulations do allow the BLM to apply other
protection measures in conjunction with planning and implementing oil and gas
projects. For example, the BLM has the discretion to require additional
restrictions on surface operations when supported by scientific analysis. All
mitigation/conservation measures not already required as stipulations would be
analyzed in a site-specific NEPA document, and incorporated, as appropriate,
into COAs of the permit, plan of development, and/or other use authorizations.

Birds and other wildlife species may be impacted by oil field waste pits, as they
are attracted to oil-covered ponds. Potential impacts include the following:
e Entrapment in oil, causing wildlife to drown

e Mortality or illness from preening feathers or cleaning fur that is
covered with oil

e Cold stress and potential resulting mortality if oil damages the
insulating properties of feathers or fur

e Increased susceptibility to disease or predation
e Reduced hatching success of eggs (USFWS 2000)

Changes to habitat conditions could occur from vegetation and weed
treatments; forest and woodland treatments and harvest; wildlife, wild horse,

4-150 Grand Junction Field Office March 2015
Proposed Resource Management Plan and Final Environmental Impact Statement



4. Environmental Consequences (Fish and Wildlife)

and livestock browsing and grazing; special status species and wildlife habitat
enhancements; fire; fuels treatments; and range improvements. Overall, the BLM
would aim to achieve or trend toward achieving Public Land Health Standards 2:
Riparian Systems, and 3: Healthy Productive Plant and Animal Communities,
which would improve habitat values for fish and wildlife. Over the short term,
vegetation, fire, and weed treatments would remove habitat, and impacts would
occur until the desired habitat was established. Over the long term, vegetation
and habitat treatments would increase habitat structural and compositional
diversity, increase cover and nesting habitat, prevent sedimentation of
waterways, and retain riparian and wetland habitats. Depending on the extent
and severity, fire can improve habitat for some species in the long term.

Under all alternatives, measures to reduce the introduction and spread of
invasive fish and wildlife species and disease transmission within the planning
area would improve fish and wildlife habitat quality. It is anticipated that as the
population and associated recreation increase, management of invasive fish and
wildlife species and disease would need to be more aggressive to halt their
spread.

If managed improperly, overutilization of forage by wild horses or livestock
could occur, leading to increased competition with wildlife for forage, and
potentially reduced cover and nesting habitat for other species. Livestock could
also spread weeds, which would degrade habitats. Wildlife could be displaced
from their habitats, which could increase competition for resources in adjacent
habitats. Impacts from wild horses would be localized within the LBCWHR.
Impacts would vary depending on the extent of removal, type of vegetation
impacted, and length of the grazing period. In general, the more acres that are
open to grazing under a given alternative, the greater the risk for impacts.
Livestock may degrade riparian areas, which could impact riparian-dependent,
aquatic, and fish species. Under all alternatives, if overutilization were to occur,
the BLM would adjust AUMs and/or use for livestock or the AML for wild
horses and implement additional measures such as range improvements or wild
horse gathers, as necessary and feasible, to reduce impacts. Some range
improvement projects provide forage, water sources, and habitat for a variety of
wildlife species.

Unplanned fire ignitions could cause short- or long-term damage to habitats
depending on the seral stage affected, extent, and severity of the fire. In the
short term, fire removes nesting and cover habitat and leaves bare areas that
provide little habitat value and could erode to cause sedimentation of
waterways. Fire could displace species from suitable habitat, which could
increase competition for resources in adjacent habitats. In the long term,
wildland and prescribed fires, as well as fuels treatments, improve habitat by
increasing structural diversity. In some portions of the field office the fire return
interval has been altered due to invasive species (e.g., cheatgrass) and in these
areas vegetation diversity and wildlife habitat suitability has been decreased due

March 2015

Grand Junction Field Office 4-151

Proposed Resource Management Plan and Final Environmental Impact Statement



4. Environmental Consequences (Fish and Wildlife)

to the frequent fire return interval which appears to support a monoculture of
cheatgrass. Often, fire and fuels treatments lower the risk for an
uncharacteristically large or severe wildfire that would destroy a large acreage
of wildlife habitats.

Management actions that restrict surface-disturbing activities would reduce
impacts such as habitat removal, fragmentation, and human disturbance.
Management action would include stipulations to protect water, soil, wildlife,
special status species, lands with wilderness characteristics, and cultural
resources; visual resources management; closure of areas to fluid mineral
leasing; restrictions within special designation areas (WSAs and ACECs); and
route closure or restrictions. In general, VRM Classes | and Il, which preserve
or retain the existing character of the landscape, would restrict surface-
disturbing activities, reduce direct impacts on fish and wildlife, and retain
habitats. Areas managed as VRM Class Il or IV would be subject to actions that
allow for greater landscape modification and therefore greater surface
disturbance. LNs and COAs would be applied where necessary to protect
resources.

ACECs provide protection to fish and wildlife species and habitats in several
ways. They are typically withdrawn from locatable mineral entry, managed as
ROW exclusion or avoidance areas, and restricted from a net increase in travel
routes. These special management prescriptions provide broad protection from
habitat fragmentation and loss of potential habitat.

Criteria would be used to guide land exchanges, disposals, and acquisitions,
which could reduce the fragmentation of BLM-administered land in the planning
area. This could improve BLM’s ability to implement management actions that
would result in improved habitats, undisturbed fish and wildlife populations, and
attainment of land health standards.

Climate change would impact fish and wildlife under all alternatives, but fish and
wildlife may be more vulnerable to the impacts of climate change under certain
alternatives. Resource uses in the planning area (e.g., livestock grazing, forestry,
recreation, travel, lands and realty, and energy and minerals leasing and
development) are stressors that may generally impact fish and wildlife’s ability to
adapt to climate change. These impacts would likely be more harmful to fish and
wildlife under Alternatives A and D where there are fewer restrictions on
resource uses. Under Alternative C, more stringent restrictions would limit the
impact of these stressors (as described in the analysis under Alternative C,
below). Fish and wildlife’s ability to adapt to climate change under Alternative B
would likely fall between the other alternatives because resource use
restrictions are generally more stringent than under Alternatives A and D, but
less stringent than under Alternative C.
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Sagebrush Habitats

The types of impacts on sagebrush habitats from casual use, permitted activities,
and changes to habitat condition common to all alternatives would be similar to
those described for All Fish and Wildlife Habitats. Wildlife dependent on this
vegetation type for all or part of their life cycle are often highly susceptible to
fragmentation as described above.

Salt Desert Shrub Habitats

The types of impacts on salt desert shrub habitats from casual use, permitted
activities, and changes to habitat condition common to all alternatives would be
similar to those described for All Fish and Wildlife Habitats. These vegetation
types are more susceptible to invasion and dominance by weedy species than
high-elevation sagebrush or forested habitat types.

Forest and Woodland Habitats

The types of impacts on forest and woodland habitats from casual use,
permitted activities, and changes to habitat condition common to all alternatives
would be similar to those described for All Fish and Wildlife Habitats.

River and Stream Habitats

Sediment and Turbidity. Actions that increase sediment loading into streams can
impact sediment-intolerant aquatic species in many ways. Increased sediments in
the stream environment reduce dissolved oxygen, raise stream temperature,
and can cover spawning/rearing areas, thereby reducing the survival of fish
embryos and juveniles (US Forest Service 2000). Excessive sedimentation can
also fill in important pool habitats, reducing their depth and making them less
usable by fish and other aquatic organisms. Impacts would be greater on
sediment-intolerant species.

A number of sublethal effects on resident trout may also occur as a result of
sedimentation, including avoidance behavior, reduced feeding and growth, and
physiological stress (Waters 1995). Over the long term, increased sediment
loading reduces primary production in streams (US Forest Service 2000).
Reduced macroinvertebrate productivity and diversity results when excessive
sediment fills in the spaces between stream substrates needed by these aquatic
invertebrates. Food webs can be altered as sediment-intolerant
macroinvertebrates are replaced by sediment-tolerant species. Reduction in
stream productivity can disrupt the food chain and result in reduced food
sources for resident fish species. Suspended sediment causes turbidity within
streams, which can impact species that need clear water in which to successfully
capture prey, such as trout.

Where actions or activities include roads or pipelines, there is high risk of
sediment impacts. Roads increase surface runoff and sedimentation and, where
they cross water bodies, often require in-channel structures such as culverts
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and bridges that remove aquatic habitat and may be barriers to fish passage
(Bryant 1981; Barrett et al. 1992).

Amphibians that require clear ponds in which to breed can be impacted by
increased sediment and turbidity. Egg masses can be covered by sediment, which
impacts productivity, and tadpoles can have reduced feeding efficiency caused by
prolonged turbidity.

Habitat Alteration. Stream channel and stream bank alterations can affect
aquatic species in many ways. Mechanisms for impact on stream channels

include channel relocation, diking, riprapping, and fine sediment input at levels
greater than the stream can efficiently or effectively move. Actions that affect
stream banks can result in soil compaction, increased erosion, and subsequent
widening of stream channels. Stream widening results in a loss of habitat
complexity and diversity and reduced water depths, which can reduce available
habitat and cause increased stream temperatures. Increased temperatures can
affect fish by increasing physiological stress, reducing feeding, and increasing
susceptibility to disease. Stream bank alteration also exposes bare soils, which
provides for points of invasion by weedy species and increases the risk of
further erosion of the stream bank. Actions that increase the amount of soil
exposed to the erosive effects of water would increase sediment loading and
turbidity. This can alter feeding by fish that require water clarity to forage and
capture prey. Actions that cause soil compaction result in decreased vegetation
cover, less vigorous root systems, and more exposure of the soil surface to
erosion (Burton et al. 2008). Reduced flows can result in buildup of sediment
and alter channels by narrowing them and reducing habitat complexity for some
species.

Amphibians can be impacted by alteration of limited breeding pond habitats and
overwinter habitats. Many species aestivate (burrow into stream bank, pond, or
soil substrates during summer). Activities that disturb ground have the potential
to disrupt amphibians and result in direct mortality. Breeding ponds can be
drained or lowered in volume or have shorelines altered that can impact
breeding sites and limit productivity.

Loss or Reduction of Streamside Vegetation Cover. Loss or reduction of
streamside riparian vegetation can alter the nutrient dynamics of the aquatic
ecosystem. In areas where riparian vegetation has been depleted or lost, a shift

in energy inputs from riparian organic matter to primary production by algae
and vascular plants has been predicted (Minshall et al. 1989) and observed
(Spencer et al. 2003). The increased solar radiation that results from the loss of
streamside (or poolside) vegetation causes temperatures, light levels, and
autotrophic production (i.e., plants and algae) to increase. This change in a
stream’s food web can alter the composition of food and thus energy sources
that are available to resident fishes and aquatic invertebrates. Terrestrial insect
diversity and productivity also decreases with reductions in streamside

4-154

Grand Junction Field Office March 2015

Proposed Resource Management Plan and Final Environmental Impact Statement



4. Environmental Consequences (Fish and Wildlife)

vegetation, which also affects food availability for resident fish. Increased stream
temperatures affect trout by reducing their growth efficiency and increasing
their likelihood of succumbing to disease.

Prolonged and excessive utilization of streamside/riparian vegetation can also
result in increased peak flows as vegetation is not sufficient in root mass, size,
or abundance to sufficiently slow stream velocities. In addition, the loss of
streamside vegetation reduces water percolation and infiltration, leading to
unnaturally high and frequent runoff. This can result in accelerated bank erosion
and sloughing, increased siltation, elevated stream temperatures, widened and
braided stream channels, and loss of overhanging banks, all of which are
important factors affecting trout productivity in a given stream (Gardner 1950;
Armour 1977; Behnke 1980; Claire and Storch 1977; Glinski 1977; Kauffman et
al. 1983).

Loss of shoreline vegetation at amphibian breeding sites can reduce shade and
increase water temperature. Reduced food sources can also result with the loss
or reduction of riparian vegetation. Reduced vegetation can allow for more
sediment to enter breeding sites as the filtering properties are reduced.
Reduced cover can also increase predation, as amphibians occupy areas with
less hiding cover and are more exposed to predators.

Water Depletions. Stream and river flows and reservoir and pond volumes are
generally climate dependent, but water diversions and impoundments play a
large role with regard to localized flow regimes and water volumes of streams,
rivers, and ponds. The primary actions and activities that result in water
depletions include construction of water impoundments (stock ponds,
reservoirs), water diversions for agricultural and domestic uses, water use

associated with natural gas development, and fire suppression. Reduced water
flow or volume directly correlates to a loss of wetted habitat for fish and
amphibians.

Reduced flow can result in increased water temperatures, reduced food
supplies, reduced habitat complexity and diversity, and a loss of carrying
capacity. Important microhabitats such us spawning bars and pools can be lost
or altered. Reduced flows can result in habitat fragmentation and limit
movement of cutthroat between preferred habitats. Holding habitats (pools) can
be reduced in size and become less useable by fish or amphibians. Fish that
congregate in limited pool habitats for long periods can incur increased stress
and susceptibility to disease.

Breeding ponds that lose water volume can become unusable by amphibian
species. Increased predation can result due to less wetted habitat available for
evading predators. Reduced pond volumes can cause increased risk of anoxia
(severe oxygen depletion) for northern leopard frogs (Rana pipiens).
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Water Quality Alteration. The effects of changes in water quality are well
documented on aquatic species. For example, trout prefer cold water, neutral
pH, and high dissolved oxygen levels in which to thrive. With increased nutrient
input and limited summer and fall stream flows, eutrophication can result. This is
the condition in which the increase of mineral and organic nutrients has reduced
the dissolved oxygen levels within the stream, producing an environment that
favors plant life over animal life. In other words, the mineral and organic
nutrient levels being inputted into these streams are greater than the streams
can dilute or carry through the system. The symptoms of this are often large
algae blooms. This further depletes oxygen levels and reduces habitat quality for
resident fish.

Such activities as natural gas development, road use, and other construction can
alter water quality through spills, leaks, or vehicular accidents. Where these
could occur near occupied fish and amphibian habitat, impacts would be acute
and could result in direct mortality. Use of chemicals for weed treatments, fire
suppression, or other vegetation management could impact aquatic species and
their habitats by overspray and drift to nontarget areas and habitats. This can
result in direct mortality, reduced feeding, loss of prey species, and habitat
avoidance. Grazing by cattle has also been reported to affect water quality
(Buckhouse and Gifford 1976), water chemistry (Jefferies and Klopatek 1987),
and water temperature (Van Velson 1979). The changes are subtle over time
(Elmore and Beschta 1987) but tend to have a profound effect on aquatic
ecosystems (Kauffman and Krueger 1984).

Chemicals and pollutants have the potential to impact the four endangered
fishes (Colorado pikeminnow [Ptychocheilus lucius], razorback sucker [Xyrauchen
texanus], humpback chub [Gila cypha], bonytail [Gila elegans]) as well as the three
BLM sensitive fishes (flannelmouth sucker [Catostomus latipinnis], bluehead
sucker [Catostomus discobolus], and roundtail chub [Gila robusta]). All of these fish
are long-lived species. Roundtail chub can live up to eight years, bluehead sucker
and flannelmouth sucker up to and beyond 20 years, humpback chub and
Colorado pikeminnow up to 30 years, and bonytail and razorback sucker up to
50 years. Thus the exposure time is long and potential for bioaccumulation (e.g.,
accumulation of harmful substance) of certain constituents is high for these fish.

Impacts from chemicals and pollutants include accidental spills of petroleum
products and hazardous materials, and high selenium concentration in the water
and food chain. Accidental spills of hazardous material into critical habitat can
cause immediate mortality when lethal toxicity levels are exceeded. In addition,
hazardous materials can cause fish to become sick, induce stress, impact
reproductive success, and impact important food resources.

BLM authorized actions at the highest risk of larger scale accidental spills of
hazardous materials include ROW authorizations for pipeline construction and
subsequent use, ROWs that allow for the transport of hazardous substances,
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and natural gas development (e.g., drilling, hydraulic fracturing, production, and
transport). Standard measures are in place in ROW grants/authorizations and
via onshore regulations to limit the potential for these accidents. To further
limit risk and to reduce potential negative impacts, spill prevention and
contingency plans would be required for large scale operations.

Selenium is a natural trace element that is a component of certain sedimentary
deposited soils, primarily Mancos shale a common formation in parts of
western, Colorado. This compound presents a problem when soils containing it
become saturated. Upon saturation, selenium is leached into nearby waterways.
In the larger rivers, it becomes concentrated and accumulates in low to zero
velocity habitats such as backwaters and enters the food chain. Historic
agricultural practices in particular have resulted in both the Gunnison and
Colorado rivers having higher than desired levels of selenium. Selenium
concentrations of 4.9-7.0 ug/g dry weight in whole body fish from the Colorado
River basin have been among the highest in the nation (Hamilton et al. 2002).
Selenium bioaccumulates in fish tissue primarily via the consumption of food
resources that contain elevated levels of the compound. Colorado pikeminnow
are especially at risk given their piscivorous (fish eating) nature. High selenium
levels can affect reproduction and recruitment. Research has shown that
selenium from the female’s diet is incorporated into eggs, and high
concentrations may result in reduced production of viable eggs, and/or post-
hatch mortality due to metabolism of egg selenium by developing larval fish
(deformities and altered physiology) (Lemly 2002; Sorensen 1991). Tissue
samples taken from Colorado pikeminnow in the Colorado River near Grand
Junction, CO showed selenium levels to be above the recommended toxicity
threshold of 4 parts per million (ppm) dry weight (DW) in the majority of fish
(Osmundson et al. 2000). Non endangered fish collected in the Gunnison River
basin in the early 1990’s had a mean selenium concentration of 7.1 ppm DW.
Other studies have documented selenium levels and effects and assessed risk
from contamination on these endangered fish (Hamilton and Waddell 1994;
Stephens and Waddell 1998; Hamilton 1999; Hamilton et al. 2005 I; Hamilton et
al. 2005 II; Hamilton et al. 2005 III).

Associated with BLM management, any activities that would disturb identified
Mancos shale soils and make them available for transport via erosion or
sedimentation into water would likely increase selenium levels in nearby streams
and rivers. In addition, irrigation practices, stock ponds, produced water pits, or
other water related developments in Mancos shale soils associated with water
storage or transport, could result in selenium leaching and increased selenium
levels in waters containing these fish. The Controlled Surface Use stipulation
(GEOLOGY SOIL CSU CO in Alternative B and CSU-6 in Alternatives C and
D) proposed under all the action alternatives, as well as select SOPs and BMPs
in Appendix H would substantially reduce the risks of increasing selenium
levels in the Gunnison and Colorado rivers and reduce exposure risk of this
compound to resident special status fishes.
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In areas where the BLM Standards for Public Land Health and Guidelines for
Livestock Grazing Management in Colorado are not currently being met, and
livestock grazing is causing direct negative impacts at specific locations on select
streams containing sediment-intolerant aquatic species, the BLM Standards for
Public Land Health and Guidelines for Livestock Grazing Management in
Colorado ensure that sufficient residual vegetation in upland and riparian areas
remains to protect soils and stream banks from wind and water erosion and to
maintain stream stability.

Under all alternatives, improved water quality would benefit fish and aquatic
species. Stipulations and meeting Public Land Health Standards | and 2 could
minimize impacts on runoff timing or other hydrograph changes and enhance
recharge of alluvial aquifers that provide base flows. This would improve water
quantity and quality for fish and promote healthy riparian communities, an
important source of stream shade and fish habitat.

Unmitigated or unplanned impacts on fisheries and aquatic wildlife under all
alternatives would be most likely to occur from casual use activities. While
permitted activities could cause removal of riparian or overhanging vegetation,
erosion, and sedimentation, impacts would be mitigated through restrictions
within riparian areas, wetlands, and waterways.

Riparian and Wetland Habitats
Stipulations and meeting Public Land Health Standards | and 2 would promote
healthy riparian communities.

Unmitigated or unplanned impacts on riparian habitats under all alternatives
would be most likely to occur from casual use activities. While permitted
activities could cause removal of riparian or overhanging vegetation, impacts
would be mitigated through restrictions within riparian areas and wetlands.
Furthermore, since riparian areas and waterways are popular recreation spots,
increased demand for access to these areas is expected as the population
increases.

Barren Habitats

The types of impacts on barren habitats from casual use, permitted activities,
and changes to habitat condition common to all alternatives would be similar to
those described for All Fish and Wildlife Habitats.

Implementing management for the following resources would have negligible or
no impact on fish and wildlife and are therefore not discussed in detail: air
quality; paleontology; national trails; national, state, and BLM byways; Native
American tribal uses; public health and safety; socioeconomics; or
environmental justice.
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Alternative A

All Fish and Wildlife Habitats

In general, Alternative A would rely on management guidance that would not
reflect current conditions and issues, and would lack a landscape-level approach
to land planning. For example, wildlife emphasis areas would not be managed
under Alternative A, which would make it harder to effectively and efficiently
manage for wildlife, as species are dispersed throughout the planning area and
wildlife emphasis areas would not be prioritized for protection.

Soil and water protections through the use of NSO and CSU stipulations on
fluid mineral leases in areas with saturated or frozen soils would protect fish and
wildlife and their habitats from the effects of surface-disturbing activities
associated with fluid mineral development. Determining soil suitability for
surface-disturbing activities would help maintain habitat where vegetation would
be sensitive to removal and would reduce the likelihood of erosion and
sedimentation of waterways.

The lack of comprehensive planning for vegetation, fish and wildlife, and special
status species would result in habitat management that is applied on a case-by-
case basis and which would not give BLM the authority to implement or enforce
certain management actions. Protection for vegetation and fish and wildlife
habitats would occur, and management flexibility would allow BLM to adaptively
manage resources. NSO, CSU, and TL stipulations for fluid mineral leasing are
presented in Appendix B, and these would help protect fish, wildlife, and their
habitats from the effects of surface-disturbing activities associated with fluid
mineral development. Vegetation and weed treatments and range improvements
would be implemented, which would improve habitat conditions and trend
toward achieving BLM Standards for Public Land Health and Guidelines for
Livestock Grazing Management in Colorado.

The types of impacts from invasive species and disease transmission under
Alternative A would be the same as those described under Effects Common to
All Alternatives.

Fire management under Alternative A would rely on prescribed fire for
resource benefit and would be limited in the use of unplanned fire. This would
allow for some short-term disturbance to habitats and species and long-term
improvement in habitat health and productivity, as described under Effects
Common to All Alternatives.

Areas managed as VRM Class | and Il on 159,200 acres, as well as stipulations to
protect visual resources, would indirectly protect fish and wildlife and their
habitats by limiting or prohibiting surface-disturbing activities in these areas.

The types of impacts from grazing would be the same as those described under
Effects Common to All Alternatives. Range improvements would be used to
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improve habitat conditions, which would reduce potential impacts on habitats
and fish and wildlife populations over the long term. The BLM would manage
978,600 acres as open and 48,600 acres as closed to grazing under this
alternative.

The types of impacts from recreation, such as from displacement, would be the
same as those described under Effects Common to All Alternatives. Under
Alternative A, BLM management of SRMAs and ERMAs would continue to be
insufficient to accommodate current and future levels of recreation, which could
lead to an increase in impacts on fish and wildlife and their habitats as
population and recreation use increase. Recreation would not be focused away
from wildlife areas, so there would be a greater likelihood of impacts on wildlife.
Four SRMAs and IRMAs would be managed on 358,300 acres, and one ERMA
would be managed on 703,100 acres under this alternative.

Large portions of the decision area would be open to motorized use under this
alternative, with many important fish and wildlife areas not avoided.
Furthermore, cross-country travel would be allowed on 445,400 acres and
intensive motorized use on 12,500 acres within the decision area, which could
cause the types of impacts described above for casual use under Effects
Common to All Alternatives. Areas limited to existing routes and designated
routes on 568,200 acres would have fewer impacts but could still disturb fish
and wildlife from noise and human presence. Areas closed to motorized use on
35,300 acres (and in WSAs, where motorized and mechanized use would be
limited to existing ways) would reduce the likelihood of these impacts. Leaving
large areas open to cross-country travel is likely to result in more habitat
fragmentation and greater impacts on wildlife than any of the following 3
alternatives.

Lands and realty management actions would identify 441,400 acres as sensitive
to public utility development and 234,900 acres as unsuitable for public utility
development. This would protect habitats or minimize impacts from disturbance
in these areas. The BLM would manage seven corridors for utility and facility
development.

Under Alternative A, the types of impacts from coal leasing would be the same
as those described for mineral development under Effects Common to All
Alternatives, and BLM would manage 300,700 acres as acceptable for coal
leasing. Areas unacceptable for coal leasing on 36,700 acres, as well as
stipulations on open lands, would reduce impacts on fish and wildlife and their
habitats from coal mining on these lands.

Under Alternative A, the types of impacts from fluid mineral leasing would be
the same as those described for mineral development under Effects Common to
All Alternatives, and BLM would continue to manage 1,134,600 acres of federal
mineral estate as open to fluid mineral leasing. Areas closed to fluid mineral
leasing on 96,500 acres, as well as stipulations on open lands, would reduce
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impacts on fish and wildlife and their habitats from fluid mineral leasing on these
lands. NSO stipulations would be applied on 433,000 acres and CSU stipulations
would be applied on 74,100 acres, which would reduce the impact of fluid
mineral development on fish and wildlife and their habitats.

Five ACECs (Badger Wash, The Palisade, Pyramid Rock, Rough Canyon, and
Unaweep Seep) would be managed on 28,900 acres, which would protect fish
and wildlife and their habitats through such measures as limiting travel to
designated routes, closing areas to motorized use, managing areas as unsuitable
for ROWs, and applying NSO stipulations.

The lack of interpretation and environmental education activities in the planning
area could result in user actions that could degrade fish and wildlife habitats.

Master Leasing Plan

Leasing stipulations identified in Table 2-2 would either directly or indirectly
protect fisheries in the Shale Ridges and Canyons MLP analysis area. In addition,
an extensive list of COA-level mitigation measures may be applied. Where oil
and gas development is occurring, or would occur, in or near occupied habitats
of trout and sculpin species, there is increased risk of identified impacts to
occur, because these species require cold, clear, well-oxygenated water in
which to thrive.

The primary potential impacts on fish and other aquatic species include water
quality alteration, water depletions, and increased sediment loading and
turbidity. Specifically, the primary concern is activities that result in ground
disturbance and the removal of native vegetation due to the construction of well
pads, roads, pipelines, compressor and relay stations, settling ponds, geophysical
seismic exploration, and various assorted infrastructure. Collectively, activities
to construct or install these features have the potential to provide for the offsite
movement of soils, thereby increasing sediment loading and turbidity into
nearby water bodies. In addition, they serve as niches in which invasive, weedy
vegetation can take hold. This reduces watershed health and results in poor soil
retention, increased run-off, and poor water infiltration and absorption.
Increased numbers and densities of roads are a concern because they are
chronic, long-term, point sources of sediment input, and because they serve as
water collection and conveyance corridors to live streams and ephemeral
drainages that ultimately feed live streams. Impacts are amplified and more acute
in areas where oil and gas is being developed in small discrete watersheds
containing these species. Fish and other aquatic species would benefit directly
from stipulations for rivers and other riparian habitats. Within the MLP analysis
area, several stipulations would directly protect fish and other aquatic species by
reducing disturbance to their habitat. These include HYDROLOGY RIVER NSO
CO; NSO-2, Streams/Springs Possessing Lotic Riparian Characteristics; and
NSO-4, Lentic Riparian Areas (including springs, seeps, and fens).
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Where proper and timely reclamation is occurring at well pad and pipeline sites,
and where roads are properly constructed and maintained, impacts resulting
from offsite soil movement and sediment and turbidity generally are minimized.
Where reclamation and road maintenance practices have been poor or
neglected, the sediment loading and turbidity impacts discussed in detail are
occurring. Increased road density and use can impact amphibians by direct
vehicular mortality and by the fragmentation of habitats that limit accessibility to
seasonal breeding habitats.

Approximately 183,400 acres of currently unleased federal mineral estate in the
MLP analysis area would be open to leasing under the Proposed RMP
(Alternative B). Protection of terrestrial wildlife would be provided by leasing
stipulations and closures to leasing in certain areas. COAs may be applied
mitigate impacts of development. For example, the Proposed RMP (Alternative
B) would provide protection of wildlife habitat by prohibiting surface occupancy
in core wildlife areas. In addition, energy companies would be required to
implement specific measures designed to reduce the impacts of oil and gas
operations within high-value wildlife habitat.

The primary potential impacts on terrestrial wildlife from fluid mineral
development include direct habitat loss, habitat modification, habitat
fragmentation, reduced habitat effectiveness, disturbance, displacement, and
direct mortality. Specifically, activities that result in ground disturbance, and in
the removal of native vegetation, associated with the construction of well pads,
roads, pipelines, compressor and relay stations, settling ponds, geophysical
exploration, and other various assorted infrastructure are the primary concern.
Collectively, or individually, these activities have the potential to substantially
impact wildlife habitat, and to influence whether big game would maintain some
reasonable existence in the developed area, or whether they would abandon it
altogether. In addition, these areas serve as niches in which invasive weedy
vegetation can take hold. Increased numbers and densities of roads are a
concern, as they are long-term sources of habitat fragmentation and reduced
habitat effectiveness. Each phase of oil and gas development, from exploration
and construction through operation and abandonment, has a specific
combination of impact type, intensity, and duration.

Exploration and construction. Typically, the initial phase of development lasts for
25 days to 40 days, depending upon the depth of a well, and is very equipment-
intensive. Associated activities include blading an access road and pad and nearly
continuous operation of a drill rig and other specialized heavy equipment.
Resultant impacts are likely greatest when the first well is drilled in an area. This
is because wildlife would not have had an opportunity to adjust to low-level
disturbance or to adjust their movement patterns in order to avoid high-level
disturbance.
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Energy development often leads to the improvement of existing roads, and an
increase in the number of roads. These changes would increase public access to
areas that have previously been inaccessible and would increase wildlife
disturbance. New roads constructed for energy development would normally be
gated and would not offer new public access.

As densities of wells, roads, and facilities increase, habitats within, and near, oil
and gas development become progressively less effective until most animals no
longer use these areas. While vegetation and other natural features would
remain physically unaltered, wildlife would make proportionately less use of
areas near oil and gas facilities. Animals that remain within the areas affected by
oil and gas development are subjected to increased physiological stress resulting
from the presence of infrastructure related to mineral development. This
avoidance-and-stress response impairs habitat function by reducing the capability
of wildlife to use the habitat effectively. In addition, physical or psychological
barriers lead to fragmentation of habitats, further limiting the availability of
effective habitat. An area of intensive activity or construction becomes a barrier
when animals cannot, or will not, cross it to access otherwise suitable habitat.
These impacts are especially problematic when they occur within limiting habitat
components such as within crucial winter ranges and reproductive habitats.
There is no information that supports the idea that any big game herd will stay
in these areas if oil and gas activities were to increase over time. Past research
has shown that elk displaced from high-quality winter ranges during drilling and
construction did not return until those activities were completed. Continued
development in these areas likely would lead to native winter range
abandonment, and to a loss of high-quality forage, until reclamation had
successfully returned these ranges to elk habitat.

The construction of roads, pipelines, and transmission corridors directly
removes habitat. They also have the potential to contaminate groundwater and
surface water. Noxious weeds would infiltrate roadside impact zones and result
in indirect adverse impacts, such as non-native bacteria, viruses, insect pests,
and chemical defense compounds with toxic or allergenic properties (NMDGF
2004).

Operation and production. This phase typically involves minimal personnel in the
field except at compressor stations and water disposal facilities, with periodic
traffic to each well for monitoring and maintenance. Reclamation of temporarily
disturbed areas begins upon completion of construction. Successful reclamation
for weed and erosion control is expected to occur within 3 years to 5 years
after disturbance, but restoration to productive wildlife habitat could take up to
20 years. The remainder of a disturbed area is occupied by surface facilities and
ongoing human activity throughout the life of a well.

Abandonment. The final phase of oil or gas wells occurs at the end of their
productive lives, typically 20 years to 40 years. During abandonment, surface
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facilities are removed, wells are plugged, and access roads are reclaimed, unless
deemed necessary for resource management or if requested by the landowner.
These activities involve a short-term increase in workers, and in vehicles, within
the project areas. Abandonment and reclamation require approximately 3 days
per well, and 4 days per mile of access road, for a crew of 4 people.

Reclamation. Restoration of temporarily disturbed areas at a well pad, and along
an access road, begins on completion of construction. Attaining reclamation
standards in terms of erosion control, weed control, and establishment of
vegetation cover, typically requires at least 3 years to 5 years following planting.
Actual recovery of reclaimed areas to conditions that represent productive
wildlife habitat may take 20 years or longer, especially in drier sites. Areas of
long-term disturbance, which are occupied by surface facilities and ongoing
human activity throughout the life of the well, are reclaimed following
abandonment.

BMPs, SOPs, COAs, and leasing stipulations may help minimize impacts on
terrestrial wildlife from development associated with new leases. For lease-
related actions, the BLM may apply COAs to augment whatever protections
already exist as stipulations on the lease. For example, requiring that a proposed
project component be moved to avoid or minimize impacts on a sensitive
resource. Regulations allow a delay in activity for up to 60 days and relocation
of a facility by up to 200 meters, in order to protect a sensitive resource.
Examples of other protections applied to existing leases include requirements
for adequate reclamation, weed control, erosion control, and dust abatement.
These actions are in addition to the process followed when working with
operators during the project planning and review process in order to ensure
that oil and gas activities comply with applicable laws, rules, regulations, policies,
standards, and guidelines (e.g., ESA, the Bald and Golden Eagle Protection Act,
the MBTA, and the CWA); to ensure that facilities are sited, designed, and
conducted in an appropriately protective manner; and to ensure that suitable
mitigation is implemented.

In addition to those effects discussed under All Fish and Wildlife Habitats, the

following habitat-specific effects would occur with implementation of Alternative
A

Sagebrush Habitats
The types of impacts on sagebrush habitats from casual use, permitted activities,

and changes to habitat condition under Alternative A would be the same as
those described under All Fish and Wildlife Habitats.

Salt Desert Shrub Habitats

The types of impacts on salt desert shrub habitats from casual use, permitted
activities, and changes to habitat condition under Alternative A would be the
same as those described under All Fish and Wildlife Habitats.
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Forest and Woodland Habitats

The types of impacts on forest and woodland habitats from casual use,
permitted activities, and changes in habitat condition under Alternative A would
be the same as those described under All Fish and Wildlife Habitats. While wildlife
areas would be excluded from commercial forestry under Alternative A,
impacts on habitat would occur in other areas due to habitat removal, human
presence and disturbance, use of vehicles and heavy machinery, noise, and
increased likelihood for soil erosion.

In addition, cavity-rich portions of aspen stands would not be cut under this
alternative. This action would help maintain habitat for species that nest in or
otherwise use tree cavities.

Riparian and Wetland Habitats

In addition to the impacts described under All Fish and Wildlife Habitats, |14 river
segments would be managed as eligible for inclusion in the NWSRS. Interim
protective management guidelines would help to protect or reduce impacts on
riparian habitats and riparian-dependent species in these areas.

River and Stream Habitats

The types of impacts on river and stream habitats from casual use, permitted
activities, and changes to habitat condition under Alternative A would be the
same as those described under All Fish and Wildlife Habitats. VSR impacts would
be similar to those described under Riparian and Wetland Habitats. In addition,
direct protection to fish and aquatic species would occur where fish are an ORV
for a WSR-eligible segment.

While wildlife areas would be excluded from commercial forestry under
Alternative A, impacts on rivers and streams would occur in other areas due
surface-disturbing activities, which would increase the likelihood for soil erosion
and sedimentation of waterways as well as degradation of water quality.

Barren Habitats

In addition to the impacts described under All Fish and Wildlife Habitats, grazing
management under Alternative A could cause impacts on bighorn sheep (Ovis
canadensis) by allowing domestic sheep grazing in allotments on a case-by-case
basis. Where allotments occur in occupied bighorn sheep habitat, there would
be the potential for disease transmission between domestic and bighorn sheep.

Alternative B

All Fish and Wildlife Habitats

Under Alternative B, the BLM would establish 10 wildlife emphasis areas on
149,700 acres (no wildlife emphasis areas are identified under Alternative A) to
protect areas with high wildlife value and significance. This strategy would allow
BLM to focus their wildlife management efforts in the areas that would be most
effective to preserve and protect fish and wildlife. While the emphasis in these
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areas is largely on protecting habitat for big game, cutthroat trout, and Sage-
Grouse, other species would benefit from the protections and restrictions that
would be implemented. Examples of management actions that would be applied
in wildlife emphasis areas include stipulations on surface-disturbing activities and
recreation restrictions, as well as ROW avoidance and exclusion areas and
travel closures and seasonal restrictions to maintain existing unfragmented
habitat and meet wildlife objectives. When a wildlife emphasis area is neither a
ROW avoidance nor exclusion area, BMPs would be applied to minimize habitat
fragmentation.

Vegetation management under Alternative B would emphasize improving and
restoring vegetation and would thus improve habitats. Actions would be
implemented to reduce fragmentation, and treatments that would provide for
the natural range of variation and seral stages within each vegetation type would
support a higher diversity of wildlife species over the long term. Fencing
modifications would help enhance pronghorn movement throughout the
decision area. In addition, adaptive drought management actions would prevent
surface-disturbing activities and associated impacts. Adaptive drought
management actions would also require BLM to coordinate with CPW for big
game herd control to maintain sustainable levels of big game and prevent
overbrowsing.

Similarly, fish and wildlife and special status species management under
Alternative B would improve and maintain habitat throughout the decision area,
and stipulations to reduce surface-disturbing activities would reduce the
likelihood of impacts on fish and wildlife. Fish and wildlife stipulations and
restrictions include a CSU in high value and essential wildlife habitat, managing
the Ant Research Site as a ROW exclusion area, managing the Owl Banding
Station as a ROW avoidance area, and applying a CSU on deer and elk migration
and movement corridors. Stipulations and ACECs to protect special status
species would indirectly protect other fish and wildlife species as well. Thirteen
ACECs (totaling 123,000 acres) would be designated under this alternative:
Atwell Gulch, Badger Wash, Dolores River Riparian, Juanita Arch, The Palisade,
Pyramid Rock, Roan and Carr Creeks, Rough Canyon, Sinbad Valley, South
Shale Ridge, and Unaweep Seep. An NSO would be applied to these areas.
Supporting USFWS and CPW efforts to remove predatory nonnative fishes
(such as smallmouth bass, largemouth bass, and northern pike) from critical
habitat for listed and non-listed native fishes of the Colorado/Gunnison Rivers
would improve the health and habitat of native fish species in those locations.

Under Alternative B, the BLM would have increased opportunities to use
planned and unplanned fire as a natural disturbance regime to meet resource
objectives. Using a variety of fuel treatments would have short-term effects on
wildlife and habitats through vegetation removal, increased likelihood of erosion
and sedimentation, human presence, and the potential for habitat avoidance. In
the long term, these activities would reduce the likelihood of
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uncharacteristically large or intense wildfires that could damage large expanses
of habitat or kill or displace wildlife. In addition, the condition of upland
vegetation would be improved, which would benefit both terrestrial and aquatic
wildlife. Over the short and long terms, fuel treatments could increase forage
quality and quantity for some species. ESR treatments would help to reestablish
vegetation and restore habitat for wildlife.

The types of impacts from visual resources management would be the same as
those described under Alternative A, but under Alternative B, 491,100 acres
(3.1 times more acres than under Alternative A) would be managed as VRM
Class I and II.

There would be three units managed for wilderness characteristics covering
44,100 acres under Alternative B. Since fish and wildlife resources are a feature
that contributes to an area’s wilderness character, fish and wildlife within these
units would be managed to maintain that character. Examples of management
within lands managed for wilderness characteristics include closure to
motorized and mechanized travel (with an exception for mechanized travel on
the Pickett Trail within the Maverick Unit), and wood cutting; identification of
ROW exclusion areas; closure to mineral materials and non-energy leasables;
no fluid mineral leasing; and applying NSO stipulations.

The types of impacts from grazing would be the same as those described under
Effects Common to All Alternatives. The BLM would manage 960,500 acres (2
percent fewer acres than under Alternative A) as open to grazing and 66,600
acres (37 percent more acres than under Alternative A) as closed to grazing. If
properly managed, grazing would not conflict with the fish and wildlife and
habitat resource objectives in these areas. Increases in forage availability would
be allocated to meet the greatest need; depending on the circumstances, these
allocations could include wildlife. In addition, the BLM would require periodic
rest and limited grazing in lower elevation communities, as well as a minimum of
two growing seasons of rest following vegetation treatments. This would
prevent overgrazing and would allow for habitats to recover.

The types of impacts from recreation, such as from roads and displacement,
would be the same as those described under Effects Common to All
Alternatives. Under Alternative B, the BLM would manage 5 SRMAs on 87,200
acres (75 percent fewer acres than under Alternative A) and 6 ERMAs on
217,400 acres (69 percent fewer acres than under Alternative A). Planning
within SRMAs under Alternative B would consider wildlife concerns. Certain
SRMAs or portions of SRMAs would be closed to fluid mineral leasing or would
have stipulations on surface-disturbing activities applied, which would protect
fish and wildlife and their habitats from disturbance.

Cross-country motorized use would be allowed on 10,200 acres (18 percent
fewer acres than under Alternative A), which would allow the types of impacts
on wildlife habitat that are described under Effects Common to All Alternatives,
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but over a smaller area. Areas closed to motorized use on 126,200 acres (3.6
times more acres than under Alternative A) and limited to designated routes on
925,200 acres (4.1 times more acres than under Alternative A) would reduce
the likelihood of impacts compared to Alternative A. Impacts on wildlife would
still occur from disruption caused by motorized vehicles (e.g., noise, human
presence). Under Alternative B, motorized and mechanized travel would be
restricted from December | to May | to protect big game species on 105,200
acres. This would reduce disturbance to big game species during winter when
additional stressors could impact survival, and would reduce the likelihood of
direct and indirect impacts to all wildlife.

The mileages of routes are proposed to be designated administrative-only or
closed based upon fish and wildlife planning criteria are shown in Table 4-35.

Table 4-35
Route Designations and Fish and Wildlife Planning Criteria under Alternative B
. . . Final Total miles
Final Designation Designation designated as
Planning Criteria Administrative Use ol q
(miles) CIc.>sed Administrative Use
(miles) or Closed
Perennial Stream/Fishery 2.8 19.1 21.9
Pronghorn Antelope - winter range 26.1 43.6 69.7
Mule Deer - winter range 129.2 439 568.2
Bighorn Sheep - production, winter 14 20.7 34.7
range
Lands not meeting biotic Land health 104.7 286 390.7
Standard
Total 276.8 808.4 1,085.2

Source: BLM 2010a

Managing 789,400 acres (79 percent more acres than under Alternative A) as
ROW avoidance and 210,000 acres (Il percent fewer acres than under
Alternative A) as ROW exclusion areas would reduce impacts on habitats and
fish and wildlife as described under Effects Common to All Alternatives. (The
remaining acres would be available for utilities development.) In addition, the
Ant Research Site would be a ROW exclusion area, and the Owl Banding
Station would be a ROW avoidance area. Furthermore, encouraging the use of
delineated utility corridors, managing five corridors for utilities and facilities, and
managing solar and wind emphasis areas on a total of 11,100 acres within the
planning area would concentrate impacts on fish and wildlife and habitats and
reduce widespread impacts and fragmentation. By concentrating development in
corridors, the BLM would also reduce hazards to wildlife such as bird collision
and electrocution that would be caused by having transmission lines spread
throughout the decision area.

Development of solar and wind projects would remove habitat and potentially
disturb, kill, injure, or displace species in the short term during construction.
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Over the long term, wind facilities pose collision hazards for birds and bats, and
solar projects would remove habitats. Solar projects would also be fenced,
which would exclude some species, particularly larger mammals such as big
game. As a result, species could avoid or be excluded from solar and wind
energy areas over the long term.

Under Alternative B, the types of impacts from coal leasing would be the same
as those described for mineral development under Effects Common to All
Alternatives, and BLM would manage 252,100 acres (16 percent fewer acres
than under Alternative A) as acceptable for coal leasing. Areas unacceptable for
coal leasing on 57,400 acres (52 percent more acres than under Alternative A),
as well as stipulations on open lands, would reduce impacts on fish and wildlife
and their habitats from coal mining on these lands.

Under Alternative B, the types of impacts from fluid mineral leasing would be
the same as those described for mineral development under Effects Common to
All Alternatives, and BLM would manage 790,700 acres (18 percent fewer acres
than under Alternative A) as open to fluid mineral leasing. BLM surface lands
closed to fluid mineral leasing on 270,700 acres (2.8 times more acres than
under Alternative A), as well as stipulations on open lands, would reduce
impacts on fish and wildlife and their habitats from fluid minerals development
on these lands. On BLM surface lands open to fluid mineral leasing, NSO
stipulations would be applied on 371,500 acres (12 percent fewer acres than
under Alternative A), and CSU stipulations would be applied on 481,800 acres
of BLM surface lands (please note that because many CSU stipulations under
Alternative A do not have mapped acreages, an acreage-based comparison is not
considered accurate). Stipulations to protect big game, such as a CSU in deer
and elk migration and movement corridors, NSO in elk calving sites, and TL in
big game winter range, would reduce impacts from surface-disturbing activities
and development such as those described under Effects Common to All
Alternatives.

Under Alternative B, 20,600 acres would be petitioned for withdrawal from
locatable mineral exploration or development (0 acres would be petitioned
under Alternative A). If withdrawn, these areas would provide additional
protection to fish and wildlife and habitats from surface-disturbing activities.

Thirteen ACECs would be managed on 123,000 acres (4.2 times more acres
than under Alternative A), and these would be closed to wood harvest, mineral
material sales, and non-energy leasable mineral exploration and development.
Other restrictions include travel route closures or limitations, managing the
areas as ROW avoidance or exclusion, recreation restrictions, surface
disturbance stipulations, and managing areas as closed to fluid mineral leasing. As
such, fish and wildlife and their habitats would generally be protected from
surface disturbances and associated impacts within these areas.
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Implementation of an interpretation and environmental education program
under Alternative B would enhance awareness and appreciation of fish and
wildlife resources within the planning area. This could result in increased
protective efforts by the general public.

In addition to those effects discussed under All Fish and Wildlife Habitats, the
following habitat-specific impacts would occur with implementation of
Alternative B.

Sagebrush Habitats

Sagebrush communities would be improved and maintained through vegetation
treatments, avoiding planned and unplanned wildland fire in low-elevation
cheatgrass-infested communities, prioritizing winter Sage-Grouse (Greater and
Gunnison) habitat for treatment and restoration, developing restoration plans in
non-functioning habitat, reducing pinyon-juniper encroachments, increasing
habitat connectivity, and managing for age class diversity. Wildlife that rely on
these habitats would directly and indirectly be affected by these management
actions in the short and long term. Stipulations to protect special status species
that use sagebrush habitats (see Section 4.3.6, Special Status Species) would
reduce surface disturbance in the areas where they are applied. In addition, a
suite of management actions would be implemented to conserve Gunnison and
Greater Sage-Grouse (Centrocercus urophasianus) (see Section 4.3.6, Special
Status Species), which would directly benefit other sagebrush-dependent
species.

Salt Desert Shrub Habitats

Salt desert shrub habitats would be improved and maintained through fire
suppression, grazing management, erosion control in greasewood communities,
and prioritization of cheatgrass treatments. The BLM would require periodic
rest and limited grazing in lower elevation communities, as well as a minimum of
two growing seasons of rest following vegetation treatments. This would
prevent overgrazing and would allow forage to recover. Stipulations to protect
special status species that use salt desert shrub habitats would reduce surface
disturbance in the areas where they are applied.

Forest and Woodland Habitats

Old-growth pinyon-juniper woodlands would be managed to maintain their
current acreage, and a CSU would be applied in all old-growth forests and
woodlands and would reduce direct impacts from surface-disturbing activities.
Other forest types such as ponderosa pine, Douglas fir, aspen, and spruce/fir
would be managed to increase resilience to disease and diversity in age classes
and species composition. These actions would help provide habitat for a
diversity of forest and woodland-dependent species.

Under Alternative B, activity level plans would be developed for certain areas to
manage for healthy forests and woodlands. Over the long term, this would
maintain important wildlife habitat, provide habitat diversity and multiple age
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classes, and prevent erosion and sedimentation of waterways. Short-term
impacts could occur, depending on the timing of management actions and the
species and habitats that are affected. Impacts would be greater on species that
are sensitive to disturbance or human presence, such as nesting birds.

Riparian and Wetland Habitats

Mature riparian forest would be conserved and mitigation measures would be
implemented to reduce impacts on riparian habitats, such as locate/relocate
travel routes, recreation restrictions, and closure to mineral materials sales and
non-energy mineral leasing and development. Management actions and
stipulations would be applied to protect special status species. These measures
would also reduce direct disturbance to riparian- and wetland-dependent
wildlife. In addition, an NSO stipulation would be applied around riparian and
wetland areas and around major river corridors, which would decrease the
likelihood of effects on riparian and wetland habitat and associated species.

Fish and aquatic resources have been identified as an ORV for the Dolores
River in the Wild and Scenic River Eligibility Report. Under Alternative B, a
portion of the Dolores River is determined to be suitable for inclusion in the
NWSRS. Interim management guidelines for suitable river segments would assist
in protection of riparian and wetland habitats by preventing degradation of
shorelines, water quality, and the free-flowing nature of the suitable stream
segments. In addition, river and stream habitats along the Dolores River would
be further protected under Alternative B by making it a ROW avoidance area
and applying a CSU stipulation. As a result, impacts from surface-disturbing
activities, including soil compaction, noise disturbance, and vegetation trampling
would be reduced.

River and Stream Habitats

Water protective measures would have a greater impact on fish and aquatic
wildlife compared to terrestrial wildlife. Actions to maintain water quantity,
including securing water rights and acquiring parcels adjacent to waterways,
would improve habitat for fish and aquatic wildlife by maintaining existing in-
stream flows. Similarly, water quality protections and enhancements would
improve habitat by reducing selenium, maintaining and/or restoring surface and
groundwater quality, and meeting designated beneficial uses. Surface disturbance
stipulations around wetland and riparian areas and major river corridors would
reduce the likelihood of erosion and sedimentation of waterways, as well as
maintain riparian vegetation that is an important element in stream and river
habitats. Vegetation management would complement these actions by protecting
and enhancing riparian areas, including mature riparian forest.

Fish and aquatic resources have been identified as an ORV for the Dolores
River in the Wild and Scenic Rivers Eligibility Report. Under Alternative B, a
portion of the Dolores River is determined to be suitable for inclusion in the
NWVSRS. Interim management guidelines for suitable river segments would assist
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in protection of river and stream habitats by preventing degradation of
shorelines, water quality, and the free-flowing nature of the suitable stream
segments. In addition, river and stream habitats along the Dolores River would
be further protected under Alternative B by making it a ROW avoidance area
and applying a CSU stipulation.

In general, management actions under Alternative B would prevent the spread
of nuisance aquatic organisms through such measures as treating equipment
used within or near perennial water sources and removing aquatic competitors
from active native aquatic breeding grounds. These measures would reduce
impacts caused by these species, such as changes to the food web and water
conditions. However, recreation in the Dolores River SRMA may increase the
likelihood for the introduction or spread of nuisance aquatic organisms.

Barren Habitats

The types of impacts on barren habitats from casual use, permitted activities,
and changes in habitat condition under Alternative B would be the same as
those described under All Fish and Wildlife Habitats. Under Alternative B,
domestic sheep grazing would be prohibited on allotments within occupied
bighorn sheep habitat and permitted outside of occupied habitat on a case-by-
case basis as long as detailed criteria were met. In addition, the BLM would
consider closure of caves and other structures used by bats to prevent the
spread of white nose syndrome. These actions would reduce the likelihood of
disease transmission in the areas where they are applied. Stipulations to protect
special status species would also benefit other wildlife species where these are
applied.

Alternative C

All Fish and Wildlife Habitats

The types of impacts on fish and wildlife from management for soil resources,
water resources, invasive species and disease transmission, wild horses, wildland
fire management, forestry, and interpretation and environmental education
would be the same as those described under Alternative B. In addition,
Alternative C would focus management on improving vegetation for special
status species habitat, which would benefit other wildlife in these desired plant
communities. The BLM would manage 13 wildlife emphasis areas on 145,400
acres (3 percent fewer acres than under Alternative B), though other wildlife
emphasis areas under Alternative B would be managed as ACECs under
Alternative C, thereby protecting habitats in those areas.

Under Alternative C, a variety of stipulations would be applied and 20 ACECs
would be designated to protect special status species habitats and populations
(see Section 4.3.6, Special Status Species), which would also protect other fish
and wildlife habitats and populations.
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The types of impacts from visual resources management would be the same as
those described under Alternative A, but under Alternative C, the BLM would
manage 654,000 acres (4.1 times more acres than under Alternative A) as VRM
Class I and II.

The types of impacts from lands with wilderness characteristics would be the
same as those described under Alternative B, but under Alternative C, 12 units
would be managed for wilderness characteristics on 171,200 acres (7 times
more acres than under Alternative B). Direct protections would occur on 4,200
acres where the Maverick unit overlaps with the Casto wildlife emphasis area.

The types of impacts from grazing management would be the same as those
described under Alternative B, but under Alternative C, the BLM would manage
586,600 acres (40 percent fewer acres than under Alternative A) as open to
grazing and 440,400 acres (84 percent more acres than under Alternative A) as
closed to grazing. The remainder would be unallotted. In addition, the BLM
would require periodic rest and limit grazing on more areas, which would allow
forage to recover and would limit the possibility of overgrazing. Grazing
management would allocate increases in forage availability to wildlife species,
which could allow for increases in carrying capacity for browsers in certain
areas.

The types of impacts from recreation, such as from roads and displacement,
would be the same as those described under Alternative B, but under
Alternative C the BLM would manage two SRMAs on 60,000 acres (84 percent
fewer acres than under Alternative A) and zero ERMAs. Although Alternative C
provides fewer structured opportunities for recreation within the planning area,
use would likely increase in proportion to population growth, and the BLM
would have a reduced capacity to concentrate use in areas managed for
recreation under this alternative.

No areas would be open to cross-country motorized use under Alternative C,
which would prevent such impacts as those described under Effects Common to
All Alternatives. Areas closed to motorized use on 379,500 acres (10.8 times
more acres than under Alternative A) and limited to designated routes on
681,900 acres (3 times more acres than under Alternative A) would reduce the
likelihood of direct impacts on habitats. Impacts on wildlife would still occur
from disruption caused by motorized vehicles (e.g., noise, human presence).

Managing 627,000 acres (42 percent more acres than under Alternative A) as
ROW avoidance and 365,800 acres (39 percent more acres than under
Alternative A) as ROW exclusion areas would reduce impacts on fish and
wildlife as described under Effects Common to All Alternatives. Furthermore,
requiring the use of delineated utility corridors, managing 6 corridors for
utilities and facilities, and managing solar and wind emphasis areas on a total of
7,900 acres (47 percent fewer acres than under Alternative B) within the
decision area would have the types of impacts described under Alternative B;
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however, there would be no SEZs, and pronghorn mitigation in the 2 Road solar
emphasis area would apply to pronghorn migration and winter use, providing a
higher level of protection for this species than Alternative B.

Under Alternative C, lands that contain big game critical and severe winter
range would be retained, ensuring that habitat for these species is kept under
BLM management.

Under Alternative C, the types of impacts from coal leasing would be the same
as those described for mineral development under Effects Common to All
Alternatives, and the BLM would manage 251,200 acres (16 percent fewer acres
than under Alternative A) as acceptable for coal leasing. Areas unacceptable for
coal leasing on 58,200 acres (58 percent more acres than under Alternative A),
as well as stipulations on open lands, would reduce impacts on fish and wildlife
and their habitats from coal mining on these lands.

Under Alternative C, the types of impacts from fluid mineral leasing would be
the same as those described for mineral development under Effects Common to
All Alternatives, and BLM would manage 506,700 acres (48 percent fewer acres
than under Alternative A) as open to fluid mineral leasing. Areas closed to fluid
mineral leasing on 554,700 acres (5.7 times more acres than under Alternative
A), as well as stipulations on open lands, would reduce impacts on fish and
wildlife and their habitats from fluid mineral leasing on these lands. NSO
stipulations would be applied on 858,000 acres of federal mineral estate (98
percent more acres than under Alternative A), and CSU stipulations would be
applied on 664,400 acres of federal mineral estate (please note that because
many CSU stipulations under Alternative A do not have mapped acreages, an
acreage-based comparison is not considered accurate).

The types of impacts from withdrawal from locatable mineral exploration or
development would be the same as those described under Alternative B, but
under Alternative C, 45,100 acres (2.2 times more acres than under Alternative
B) would be petitioned for withdrawal.

Twenty-three ACECs would be managed on 168,000 acres (5.8 times more
acres than under Alternative A) under this alternative, providing protection to
habitats and fish and wildlife as described under Alternative B.

In addition to those effects discussed under All Fish and Wildlife Habitats, the

following habitat-specific effects would occur with implementation of Alternative
C.

Sagebrush Habitats

Vegetation management in sagebrush habitats would be similar to those
described under Alternative B. More cheatgrass treatments would be
implemented under Alternative C, which would reduce infestations and restore
native perennials over a greater area. Special status species management actions
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that would affect sagebrush species would be similar to those described under
Alternative B, but Alternative C would apply additional protections, such as
NSO stipulations for the nest sites of many raptor species, which would give
more protection to other fish and wildlife species and habitats (see Section
4.3.6, Special Status Species).

Salt Desert Shrub Habitats

The types of impacts on salt desert shrub habitats from casual use, permitted
activities, and changes in habitat condition under Alternative C would be the
same as those described under All Fish and Wildlife Habitats. More cheatgrass
treatments would be implemented under Alternative C, which would reduce
infestations and restore native perennials over a greater area.

Forest and Woodland Habitats
Forest and woodland management would emphasize maintaining and expanding
old-growth pinyon-juniper, which would provide habitat for wildlife that depend

on this late seral vegetation community, such as increased cavities for nesting
birds.

Riparian and Wetland Habitats

Fourteen segments that are eligible under the WSR Act, covering 99.5 miles,
would be determined suitable for inclusion in the NWSRS. The interim
management guidelines for suitable stream segments would assist in the
protection of riparian and wetland habitats by preventing degradation of any
resource that is essential for supporting the fish and recreation values identified
on the Dolores River. There would also be additional protective measures for
special status species than under Alternative B, including those that are
associated with riparian and wetland habitats.

River and Stream Habitats

Management for aquatic invasive species would be similar to that described
under Alternative B. The types of impacts on river and stream habitats from
casual use, permitted activities, and changes in habitat condition would be the
same as those described under All Fish and Wildlife Habitats, but there would be
additional protections for river and stream habitats under Alternative C. For
example, 14 WSR segments, covering 99.5 miles, would be suitable for inclusion
in the NWSRS. These would provide direct protection to fish and aquatic
wildlife where they are an ORV. The interim protective guidelines as well as the
use of stipulations and ROW exclusion and avoidance would protect waterways,
riparian areas, and fish and aquatic wildlife from disturbance in these areas.

Barren Habitats

The types of impacts on barren habitats from casual use, permitted activities,
and changes in habitat condition under Alternative C would be the same as
those described under All Fish and Wildlife Habitats. The types of impacts from
prohibiting domestic sheep grazing on allotments within both potential and
occupied bighorn sheep habitat would be the same as described under
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Alternative B, but would occur over a larger area because Alternative B allows
domestic sheep grazing on allotments within potential bighorn sheep habitat.

Alternative D

All Fish and Wildlife Habitats

The types of impacts on fish and wildlife from management for soil resources,
water resources, invasive species and disease transmission, wild horses, wildland
fire management, forestry, and interpretation and environmental education
would be the same as those described under Alternative B, but Alternative D
would emphasize management for commodities and resource uses, as well as
maintenance of habitat conditions. While the BLM would comply with all laws
and regulations, there would be less focus on resource protection through
wildlife emphasis areas and ACECs and improvement or habitat restoration
under Alternative D. There would also be fewer measures to reduce or limit
surface-disturbing activities, such as fewer NSO, CSU, and TL stipulations, as
well as ROW avoidance and exclusion areas. Stipulations are presented in
Table 2-1. Under Alternative D, the BLM would manage one wildlife emphasis
area (Roan and Carr Creeks) on 33,400 acres (82 percent fewer acres than
under Alternative B). Other sensitive fish and wildlife areas would not be
protected by a core area and would be at risk for impacts from uses and
activities. Impacts would likely be dispersed throughout the decision area.

With its focus on commodities, Alternative D would allow the BLM to have
fewer opportunities to use wildfire as a natural disturbance regime to meet
resource objectives. This could lower biodiversity and vegetative health and
vigor, increase cover of decadent (old and overgrown) plants, and prevent
achieving land health standards. This would degrade fish and wildlife habitat in
some areas.

The types of impacts from visual resources management would be the same as
those described under Alternative A, but under Alternative D, 291,300 acres
would be managed as VRM Class | and Il 2.1 times more acres than under
Alternative A).

No lands with wilderness characteristics would be managed for wilderness
characteristics under Alternative D. Protections such as those described under
Alternative B would not be applied in these areas.

The types of impacts from grazing would be the same as those described under
Alternative B, but under Alternative D, the BLM would manage 977,200 acres
(less than | percent fewer acres than under Alternative A) as open to grazing
and would close 49,900 acres (3 percent more acres than under Alternative A).
Limitations on grazing such as requiring periodic rest or seasonal restrictions
would be applied on a case-by-case basis, which could allow for impacts on
habitats and fish and wildlife in certain locations. In addition, increases in forage
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availability would be allocated to livestock, which would not allow for the
expansion of carrying capacity for wildlife that utilize the same forage.

The types of impacts from recreation, such as from roads and displacement,
would be the same as those described under Alternative B, but under
Alternative D the BLM would manage six SRMAs on 79,000 acres (78 percent
fewer acres than under Alternative A) and six ERMAs on 61,900 acres (91
percent fewer acres than under Alternative A). Alternative D would manage the
fewest acres as SRMAs, while emphasizing recreation and visitation within the
planning area. Since use would likely increase at a rate greater than local
population growth (because of increased marketing), the BLM would have a
reduced capacity to concentrate use in areas managed for recreation. As such,
more dispersed impacts on habitats and fish and wildlife may result.

Cross-country motorized use would be allowed on 10,200 acres (18 percent
fewer acres than under Alternative A) under Alternative D, which would allow
impacts on wildlife habitat that are described under Effects Common to All
Alternatives. Areas closed to motorized use on 111,300 acres (3.2 percent
more acres than under Alternative A) and limited to designated routes on
939,900 acres (4.2 times more acres than under Alternative A) would reduce
the likelihood of impacts. Impacts on fish and wildlife would still occur from
disruption caused by motorized vehicles (e.g., erosion, sedimentation, noise,
human presence).

Managing 80,500 acres (82 percent fewer acres than under Alternative A) as
ROW avoidance and 104,100 acres (56 percent fewer acres than under
Alternative A) as ROW exclusion areas would reduce impacts on fish and
wildlife as described under Effects Common to All Alternatives. The Ant
Research Site would be a ROW avoidance area, which would reduce the
likelihood for impacts in this area. Alternative D would put less emphasis on
using utility corridors, and would manage eight corridors for utilities and
facilities and 40,000 acres (1.7 times more acres than under Alternative B) as
solar and wind emphasis areas. These actions could result in habitat
fragmentation, degradation, and hazards to wildlife from transmission lines in
previously undisturbed areas.

Under Alternative D, the types of impacts from coal leasing would be the same
as those described for mineral development under Effects Common to All
Alternatives, and the BLM would manage 265,600 acres (12 percent fewer acres
than under Alternative A) as acceptable for coal leasing. Areas unacceptable for
coal leasing on 43,800 acres (19 percent more acres than under Alternative A),
as well as stipulations on open lands, would reduce impacts on fish and wildlife
and their habitats from coal mining on these lands.

Under Alternative D, the types of impacts from fluid mineral leasing would be
the same as those described for mineral development under Effects Common to
All Alternatives, and the BLM would manage 1,130,700 acres of federal mineral
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estate (| percent fewer acres than under Alternative A) as open to fluid mineral
leasing. Federal mineral estate closed to fluid mineral leasing on 100,500 acres (4
percent more acres than under Alternative A), as well as stipulations on open
lands, would reduce impacts on fish and wildlife and their habitats from fluid
mineral leasing on these lands. NSO stipulations would be applied on 497,800
acres of federal mineral estate (I5 percent more acres than under Alternative
A) and CSU stipulations would be applied on 471,500 acres of federal mineral
estate (please note that because many CSU stipulations under Alternative A do
not have mapped acreages, an acreage-based comparison is not considered
accurate).

The types of impacts from withdrawal from locatable mineral exploration or
development would be the same as those described under Alternative B, but
under Alternative D, 1,300 acres (94 percent fewer acres than under
Alternative B) would be petitioned for withdrawal.

Five ACECs would be managed on 33,200 acres (|5 percent more acres than
under Alternative A), and these would be managed similar to Alternative B,
although they would provide fewer protections to habitat and fish and wildlife.

In addition to those effects discussed under All Fish and Wildlife Habitats, the

following habitat-specific effects would occur with implementation of Alternative
D.

Sagebrush Habitats

Sagebrush communities would be maintained through vegetation treatments,
prioritizing winter Sage-Grouse (Greater and Gunnison) habitat for treatment
and restoration, reducing pinyon-juniper encroachments, increasing habitat
connectivity, and managing for age class diversity. Fire would be allowed in low-
elevation sagebrush with reseeding, which would help to reduce the likelihood
of cheatgrass infestation. Less stringent stipulations would be applied under
Alternative D compared with Alternatives B and C. Therefore, Alternative D
could allow for greater fragmentation and general habitat loss.

Salt Desert Shrub Habitats

Salt desert shrub habitats would be maintained through fire suppression, grazing
management, and erosion control in greasewood communities. Less stringent
special status species stipulations would be applied under Alternative D
compared with Alternatives B and C, which could allow for impacts on wildlife
species within this habitat type.

Forest and Woodland Habitats

Forest and woodland management would focus on management for mid seral
pinyon-juniper. As a result, there could be more disturbance in this habitat type
from harvest and treatment, which would impact pinyon-juniper-dependent
species.
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Riparian and Wetland Habitats

The types of impacts on riparian and wetland habitats from casual use,
permitted activities, and changes in habitat condition under Alternative D would
be the same as those described under All Fish and Wildlife Habitats. Vegetation
management would be similar to that described under Alternative B, although
firewood harvest would be allowed in riparian areas. Stipulations for special
status species would be less stringent compared with Alternatives B and C,
which could allow for some impacts on other fish and wildlife species within this
habitat type.

Under Alternative D, no segments would be managed as eligible or suitable
under the WSR Act. Impacts on river-related values, including riparian and
wetland habitats, may occur because there would be no standard for protection
of those values. The BLM may protect those values through other land use
prescriptions and stipulations in this RMP.

River and Stream Habitats

The types of impacts on river and stream habitats from casual use, permitted
activities, and changes in habitat condition under Alternative D would be the
same as those described under All Fish and Wildlife Habitats. The BLM would
prioritize and implement management actions to achieve desired future
conditions of rivers and streams. Management for aquatic invasive species would
be similar to that described under Alternative B.

Under Alternative D, no segments would be managed as eligible or suitable
under the WSR Act. Impacts on river-related values, including river and stream
habitats, may occur because there would be no standard for protection of those
values. The BLM may protect those values through other land use prescriptions
and stipulations in this RMP.

Barren Habitats

Domestic sheep grazing would be avoided on allotments within occupied
bighorn sheep habitat, which would reduce the likelihood of disease
transmission in these areas. Domestic sheep grazing could be permitted outside
of occupied habitat, which could allow for a low risk of disease transmission, as
individual bighorn sheep can roam outside the mapped occupied range.

Cumulative

The CIAAs used to analyze potential impacts on wildlife and fisheries vary by
species. The CIAAs for terrestrial wildlife are composed of the game
management units that intersect the planning area. The CIAA for greater Sage-
Grouse includes habitat polygons of the Parachute-Piceance-Roan population
that intersect the planning area (identified in the 2008 Parachute-Piceance-Roan
Greater Sage-Grouse Conservation Plan). The CIAA for Gunnison Sage-Grouse
(Centrocercus minimus) includes the Pinyon Mesa population boundary (identified
in the 2000 Pinyon Mesa Gunnison Sage-Grouse Conservation Plan). The CIAA
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4.3.6

for fisheries covers the same area as the CIAA for water resources. It extends
outside the planning area, following fourth-order watershed boundaries.

Cumulative impacts on fish and wildlife are related to those described above for
vegetation, since vegetative communities provide the habitat for wildlife species
and can affect habitat for fish species (e.g., riparian vegetation). Past, present,
and reasonably foreseeable future actions and conditions within the CIAA that
have affected and would likely continue to affect fish and wildlife include mineral
exploration and development, residential and industrial development, forestry,
grazing, recreation, road construction, water diversion and withdrawals, weed
invasion and spread, prescribed and wildland fires, land planning efforts,
vegetation treatments, habitat improvement projects, insects and disease, and
drought. Many of these activities change habitat conditions, which then cause or
favor other habitat changes. For example, wildland fire removes habitat, and
affected areas are more susceptible to weed invasion, soil erosion, and
sedimentation of waterways, all of which degrade habitats. In general, resource
use activities have cumulatively caused habitat removal, fragmentation, noise,
increased human presence, and weed spread. Land planning efforts and
vegetation, habitat, and weed treatments have offset some of these effects by
improving habitat connectivity, productivity, diversity, and health.

Climate change could cause an increase or decrease in temperatures and
precipitation, which would affect soil conditions, vegetative health, and water
flows and temperature. Such changes would alter habitat conditions, potentially
creating conditions that could favor certain species or communities, weeds, or
pests.

Under the Proposed RMP (Alternative B) and alternatives, impacts on fish and
wildlife would be minimized to the extent practicable and feasible through
restrictions, stipulations, closures to mineral exploration and development,
recreation, and motorized travel, COAs, and by concentrating development in
previously disturbed areas. In those alternatives with wildlife emphasis areas, fish
and wildlife management would be improved by concentrating management
efforts in certain high-value areas. Habitat conditions would be improved
through treatments, weed prevention and control, acquisition of water rights,
use of prescribed and wildland fire, forestry management, and grazing
management. Since Alternative D would emphasize more resource use and
development, impacts on fish and wildlife and habitats would be more likely to
occur under this alternative. As a result, Alternative D could significantly
contribute to cumulative impacts on fish and wildlife and their habitats. In
contrast, the incremental contribution of Alternatives A, B, and C to cumulative
impacts on fish and wildlife and habitats is expected to be less than significant.

Special Status Species
This section discusses impacts on special status species (including federally listed
species and BLM sensitive species) and state-listed species, from proposed
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management actions of other resources and resource uses. Existing conditions
concerning special status species are described in Section 3.2.8, Special Status
Species.

Methods of Analysis

Although data on currently occupied locations and habitats within the planning
area are available, the data are neither complete nor comprehensive concerning
all special status species known to occur and potential habitat that might exist.
Known and potential special status species and currently occupied and potential
habitat locations were considered in the analysis; however, the potential for
species to occur outside of these areas was also considered and, as a result,
some impacts are discussed in more general terms.

Impacts on special status species would primarily result from unmitigated
surface disturbance such as cross-country motorized travel, wildfires, wildfire
suppression activities, erosion, unauthorized collection or poaching, and
trampling, including displacement of individuals due to human activities. Direct
and indirect impacts on special status species result from any surface-disturbing
activity or alteration to occupied habitats. All federal actions would comply with
ESA consultation requirements. All implementation actions would be subject to
further special status species review before site-specific projects are authorized
or implemented. Standard federal protections and BLM policy protecting
threatened, endangered, and sensitive species would be expected to reduce the
potential impacts from permitted activities. If adverse impacts were identified,
mitigation measures, including avoidance, would typically be implemented to
minimize or eliminate the impacts.

Impacts on special status species and their habitats include the following:

e Violation of the ESA, Bald and Golden Eagle Protection Act, MBTA,
or applicable state laws or BLM regulations (e.g., BLM Manual 6840
and related Instruction Memorandum)

e Harm, harassment, or adverse effects on any federally listed
threatened or endangered species or federally proposed or
candidate species

e Destruction or deterioration of federally listed threatened or
endangered species’ or federally proposed or candidate species’
habitat, migration corridors, breeding areas, or designated or
proposed critical habitat

e Decreased population viability or contribution to the need for a
federal listing of any federal candidate species or BLM sensitive
species

e Loss of habitat function or habitat value in BLM sensitive species
habitats
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Indicators of impacts on special status species include the following:

Location, type, and intensity of disturbances relative to currently
occupied or potential special status species habitat

Extent of disturbance and amount of habitat removed
Tolerance of a given special status species to disturbance

Road density and distance of roads from special status species
habitat

Conflict with BLM Handbook HI1740-2, Integrated Vegetation
Management

Likelihood for an activity to cause a special status species population
to drop below self-sustaining numbers or cause a substantial loss or
disturbance to habitat

Likelihood for adverse effects on a federally listed or proposed
species, as defined under the ESA

Likelihood for an activity to contribute to the need to list any BLM
sensitive or federal candidate species

The analysis includes the following assumptions:

Because of the large number of special status species, it was
determined that the most effective way to disclose impacts at the
programmatic level will be to analyze the impacts on the habitat
cover types used by these species (see Chapter 3 for species and
habitat descriptions). Accordingly, for the purposes of analysis, the
special status species described in Chapter 3 are grouped here by
habitat type (Table 4-36, Special Status Species Grouped by Status
and Habitat). Direct and indirect impacts on species were still
analyzed and are generally discussed under All Habitats and Special
Status Species headers.

The analysis presented is largely qualitative due to the lack of data
or uncertainty in existing data on certain special status species’
occurrences, for example, many of the BLM sensitive plant species.
Furthermore, since many special status species may potentially use
habitats that are currently unoccupied and populations fluctuate, any
quantitative analysis of occupied habitat will underestimate potential
impacts on special status species. Where appropriate, acreages from
Table 2-1 are included to show a comparison between
alternatives.

Under all alternatives, no decision will be approved in this RMP
revision or authorized on BLM-administered lands that will
jeopardize the continued existence of special status species that are
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Table 4-36

Special Status Species Grouped by Status and Habitat

Species Name

Sagebrush  Desert

Salt Forest and

Shrub Woodland

Riparian
and

Wetland Streams

Rivers
and

Barren

Federally listed species

Gunnison Sage-Grouse!

Western yellow-billed cuckoo!

X

Mexican spotted owl!

Canada lynx!

Southwestern willow flycatcher? 3

Greenback cutthroat trout!

Colorado pikeminnow?

Razorback sucker?

Bonytail2

Humpback chub?

XX XXX | X

XX | XX | X

Colorado hookless cactus'

DeBeque phacelia!

Parachute penstemon!

XX |X

Federal candidate species

Greater Sage-Grouse

X

Bald and Golden Eagle Protection Act species

Bald eagle?

Golden eagle?

X

BLM sensitive species

Great Basin spadefoot

Long-nosed leopard lizard

Midget faded rattlesnake

X| X

Brewer’s sparrow3

Burrowing owl3

Ferruginous hawl3

Kit fox

White-tailed prairie dog

Jones’ bluestar

Horseshoe milkvetch

Grand Junction milkvetch

Ferron milkvetch

Fisher Tower’s milkvetch

Grand buckwheat

Canyonlands biscuitroot

Narrow-stem gilia

Grand Junction suncup

Tufted green gentian

XXX XX XX XX XX XX X

Northern goshawk
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Table 4-36

Special Status Species Grouped by Status and Habitat

Species Name

Sagebrush

Salt
Desert
Shrub

Forest and
Woodland

Riparian
and

Wetland Streams

Rivers
and

Barren

Naturita milkvetch

X

Aromatic Indian breadroot

X

Dolores River skeleton plant

X

Boreal toad

Canyon treefrog

Northern leopard frog

X| X

Milk snake

American white pelican

X

Long-billed curlew?

White-faced ibis

Western snowy plover3

Great Basin silverspot

Colorado river cutthroat trout

Roundtail chub

Bluehead sucker

Flannelmouth sucker

XIX|X[ X |XIX[X|X|X]| X

X|X[X|X| |X

American peregrine falcon?

Desert bighorn sheep

Spotted bat

Fringed myotis

Townsend’s big-eared bat

Big free-tailed bat

X| X

X[ X[ X

X[ X[ X[ X

DeBeque milkvetch

San Rafael milkvetch

Gypsum Valley cateye

Osterhout cryptanth

Kachina daisy

Piceance bladderpod

Roan Cliffs blazingstar

Eastwood’s monkeyflower

Sun-loving meadowrue

XU XXX XX XX XX XXX | X

USFWS Birds of Conservation Concern*

Cassin’s finch

Flammulated owl

Grace’s warbler

Gray vireo

Juniper titmouse

Lewis’ woodpecker

Pinyon jay

XXX XXX ([ X

Prairie falcon

' Federal threatened species
2 Federal endangered species

3 Also a USFWS Birds of Conservation Concern species
*Includes those USFWS Birds of Conservation Concern that are not BLM Sensitive species
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listed, proposed, or candidates for listing as threatened or
endangered. Implementation of the special status species program is
directed at preventing the need for listing of BLM sensitive species
under the ESA, protecting special status species, and improving their
habitats to a point where their special status recognition is no
longer warranted.

Ground-disturbing activities could lead to modification (positive or
negative) of habitat and/or loss or gain of individuals, depending on
the amount of area disturbed, nature of the disturbance, the species
affected, and the location of the disturbance.

NSO stipulations will provide the greatest protection to special
status species and their habitats by prohibiting surface-disturbing
activities in these areas. This will prevent disturbance to species and
habitats caused by fluid mineral development and would prevent
direct impacts on species, as described below. CSU stipulations will
provide slightly less protection to special status species and their
habitats since surface-disturbing activities will be allowed and
species and habitats could be disturbed. However, CSU stipulations
could protect special status species and their habitats in certain
instances by requiring special operational constraints or by moving
the surface-disturbing activity to protect special status species. TLs
will protect certain special status species during periods when
species would be most sensitive to disturbance, such as during
nesting and spawning and wintering periods.

Changes in air, water, and habitat quality could lead to direct
impacts and could have cumulative impacts on species survival.

Road density in a given area (watershed) and the distance of roads
from special status species habitat provides an indication of the
potential for impacts on special status species. For fish and aquatic
wildlife, roads are a measure of lands available for accelerated water
transport and potential erosion and off-site sediment transport. For
special status plants, roads also contribute to increasing exposure to
dust, reducing pollinator habitat and providing a niche for the
invasion of noxious weeds. However, the actual impacts and degree
of impacts are dependent on additional variables, such as the class of
road (dirt, gravel, paved), type and frequency of maintenance, road
condition (rutted, bar ditched, properly drained), the type of
vegetation between the road and occupied or suitable habitat, the
topography, the ecological condition of the suitable or occupied
habitat, and soil characteristics.

Impacts on special status species will be more significant than
impacts on common species because population viability is already
uncertain for special status species.

March 2015

Grand Junction Field Office 4-185

Proposed Resource Management Plan and Final Environmental Impact Statement



4. Environmental Consequences (Special Status Species)

e Implementation-level actions will be further assessed at an
appropriate spatial and temporal scale and level of NEPA analysis.
Additional field inventories will likely be needed to determine
whether any special status species could be present in the project
area.

e The USFWS will be consulted for any actions that have a potential
to affect federally listed species.

e BMPs and SOPs, outlined in Appendix H, are used for analysis
purposes and will be implemented to reduce impacts on special
status species. These are subject to modification based on
subsequent guidance.

e Short-term effects will occur over a timeframe of two years or less
and long-term effects would occur over longer than two years.

Because special status species have specific habitat requirements and often
thrive in a particular microhabitat, disturbance to the species or their habitat
could result in population declines, which could affect survivability of local
populations. Specific habitat requirements, population trends in the planning
area, and factors affecting population trends in the planning area are detailed in
Section 3.2.8. Relevant recovery plans or conservation strategies, and the
biological assessment prepared for this RMP under ESA Section 7 requirements,
are also described in Chapter 3. Three general categories of disturbance would
be anticipated to be the most influential on special status species and their
habitat: 1) disturbances from casual use; 2) disturbances from permitted activity;
and 3) changes in habitat condition such as from fire or weed invasion.

Effects Common to All Alternatives

Under all alternatives, the BLM would maintain or improve the quality of listed
(i.e., threatened or endangered) and sensitive species habitat by managing
activities on BLM-administered land to support species recovery and benefit
those species.

Types of Impacts — Fish and Wildlife

The types of impacts that could occur on special status fish and wildlife species
would be similar to those described in Section 4.3.5, but their effects would
be magnified because of the species’ rarity.

Types of Impacts — Plants

The types of impacts that could occur on special status plant species include loss
of vigor or reduced reproductive success, changes in habitat structure,
competition, loss of pollinators or pollinator habitat, soil compaction, erosion or
sedimentation, alteration of hydrologic conditions, and changes in fire regime.

Loss of Vigor or Reduced Reproductive Success. Trampling and contact with
chemicals may not always result in direct mortality but can cause a reduction in
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vigor that affects the ability of the plant to reproduce and sustain the population.
Herbivory (consumption of inflorescences, seeds, or vegetative parts of special
status plants) can result in reduced reproductive success, or in some cases,
death. Dust deposition on special status plants may reduce photosynthetic
ability or the ability of pollinators to transfer pollen between plants.

Changes in Habitat Structure. A canopy cover of shrubs offers habitat
characteristics that appear to be favorable for the germination and
establishment of several special status plant species, such as Colorado hookless
cactus (Sclerocactus glaucus). Shrubs may provide protection for some special
status plants from herbivory or trampling and may provide improved moisture
availability or reduced moisture loss under the canopy. Surface-disturbing
activities that significantly reduce the percent canopy cover of shrubs may allow
increased herbivory or moisture loss, resulting in decreased vigor or mortality
of special status plants. Increases in canopy cover may not always be beneficial,
as some special status plant species require more open habitats.

Competition. Changes in species composition also affect special status plant
populations. Proliferation of noxious weeds or other invasive plants may render
habitat unsuitable by outcompeting special status plants for water and nutrients
or by preventing seedling germination and establishment. Occupied Colorado
hookless cactus habitat that is dominated by cheatgrass appears to inhibit
germination of seedling cactus, thereby threatening the long-term viability of
these populations. In some cases, increases in canopy cover and density of
native species, particularly grasses, can compete with special status plants for
limited water and nutrients.

Other special status plant species, such as the Parachute penstemon (Penstemon
debilis), DeBeque phacelia (Phacelia submutica), and Gypsum Valley cateye
(Cryptantha gypsophila), thrive in environments where competition is low.
Increases in vegetative cover (following disturbances such as fire or mechanical
treatments or seeding) may cause competition with special status plants,
resulting in decreased vigor or mortality.

Designated Critical Habitat (DCH). In August 2012, Critical Habitat for the
Parachute penstemon and DeBeque phacelia was designated (USFWS,
http://www.gpo.gov/fdsys/pkg/FR-2012-08- | 3/pdf/2012-18833.pdf). The
designation covers approximately 15,510 acres in 4 units for Penstemon; and
25,484 acres, in 9 units for Phacelia. To protect the primary constituent elements
for which the habitat was designated, redundant, dead end, routes which ran
through occupied habitat, or linear disturbance associated with past permitted
ground disturbing activities (temporary access routes for project construction)
were closed to the public to conserve the species and protect the habitat. At the
time of designation, the critical habitat covered all known populations of the two
federally threatened species, and provided adequate pollinator habitat. A
reduction of routes in these sensitive areas was necessary to fulfill the Bureau’s
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obligation under the Endangered Species Act. In addition to individual plants being
crushed by tires, impacts from roads include but are not limited to: habitat
fragmentation effecting gene flow, disruption of pollinators, dust, increased
erosion and sedimentation, soil compaction, weed introduction, habitat
degradation and conversion, and an increased likelihood of human-caused fire.

As stated in Federal Register-2012-08-13: “Critical habitat is defined in section 3
of the Act as: (I) The specific areas within the geographical area occupied by the
species, at the time it is listed in accordance with the Act, on which are found
those physical or biological features (a) essential to the conservation of the
species, and (b) which may require special management considerations or
protection; and (2) specific areas outside the geographical area occupied by the
species at the time it is listed, upon a determination by the Secretary that such
areas are essential for the conservation of the species. Section 4 of the Act
requires that, to the maximum extent prudent and determinable, critical habitat
will be designated for threatened and endangered species.” Route closures in
the designated critical habitat for the protection and conservation of listed
species is appropriate and would fall under the umbrella of “special management
considerations or protection.” Small populations of rare plants are especially
vulnerable to slight environmental disruptions.

Loss of Pollinators or Pollinator Habitat. Actions that disturb pollinators or
destroy their habitat can have a detrimental impact on special status plant
species. Long-term loss of pollinators can reduce the reproductive ability of
these plant species and affect maintenance and genetic diversity of populations.

Soil Compaction. Soil compaction resulting from heavy equipment or vehicle
travel may reduce soil pore size and water infiltration, thereby inhibiting
maintenance or establishment of special status plants.

Erosion or Sedimentation. Special status plants may be washed away or have
roots exposed by erosion from surface-disturbing activities, such as blading or
bulldozing of roads. Special status plants may be buried by sedimentation resulting
from disturbances that occur upslope of special status plant populations.

Alteration of Hydrologic Conditions. Some special status plant species that are
dependent on seasonally flooded environments, subirrigated soils, or seeps may
be adversely affected by changes in water flow.

Changes in Fire Regime. Changes in species composition, either within special
status plant habitat, or in adjacent plant communities, may alter the natural fire
regime to which the plants are adapted. Cheatgrass, a highly flammable annual
grass, may drastically increase the fire frequency in special status plant habitat,
affecting the survivability and viability of the population.

Together, these impacts could lead to fewer and more fragmented special status
populations that are more at risk for extirpation due to reduced habitat quality,
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diminished reproductive ability, and altered fire regime. Impacts on special status
plants from implementation of the RMP are summarized by alternative in the
following subsections.

All Habitats and Special Status Species

Many of the impacts on special status species would be similar to those
described previously in Section 4.3.4, Vegetation and Section 4.3.5, Fish and
Wildlife. Similar impacts include those from recreation, comprehensive travel
and transportation management, mineral resource and ROW developments, and
changes to habitat conditions. In general, special status species would be more
sensitive to habitat fragmentation, development, or changes in habitat
conditions, as populations are often already highly fragmented, require specific
microhabitats, and are especially sensitive to disturbance and human presence.
Furthermore, the more acres managed for dispersed recreation, open to
motorized use, and open to mineral and ROW development, the greater the
impacts on special status species and habitats. In addition, lease stipulations to
protect special status species would be applied under all alternatives, though the
degree of protection varies by alternative (Appendix B). Sage-Grouse
preliminary priority habitat (PPH) would not be acceptable for coal leasing
under all alternatives.

Soil and water protections, through the use of NSO and CSU stipulations that
overlap areas with saturated or frozen soils, would protect currently occupied
and undetected special status species habitat and populations from the effects of
surface-disturbing activities. Determining soil suitability for surface-disturbing
activities would help maintain habitat where vegetation would be sensitive to
removal and would reduce the likelihood of erosion and sedimentation of
waterways.

Under all alternatives, soil and vegetation management and protection would
impact special status species’ habitats and could directly affect special status
species. Management to improve and protect soil and vegetation conditions
throughout the planning area would improve vegetative and stream cover,
reduce the likelihood for erosion and sedimentation, maintain seed banks, and
support special status plant species. Most vegetation treatments would not
affect special status species, as they are designed to avoid occupied special status
species habitat. Improved vegetative conditions would improve habitat for
special status wildlife by providing more opportunities for nesting, roosting,
cover, and forage over the long term. In the short term, vegetation treatments
could remove potential breeding, nesting, roosting, or foraging habitat or
increase the potential for weed spread. Impacts would be more likely to occur
on previously undiscovered populations, since all special status species known to
occur would be considered prior to implementing vegetation treatments. In
addition, human disturbance and noise associated with the use of heavy
equipment for vegetation removal could temporarily displace special status bird,
bat or mammal species from foraging, breeding, roosting, and nesting habitats.
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In general, management actions under Alternatives B, C and D would prevent
the spread of wildlife diseases such as white nose syndrome, since BLM would
consider closure of caves and other structures used by bats, as well as
temporary closures in case of an outbreak or threat of an outbreak.

Unplanned wildfires could destroy known and undiscovered special status plant
populations, depending on the location and severity. In certain circumstances,
the special status plant seed bank could be destroyed through denaturing or lost
by erosion. In addition, depending on the extent, location, severity, and seral
stage affected, fire would have short-term impacts on special status wildlife by
removing habitat for some species or by destroying streamside cover. In the
long term, habitat for late seral-dependent species such as Mexican spotted owl
(Strix occidentalis lucida) and Canada lynx (Lynx canadensis) may be lost, but
habitat for other species may be improved through removal of decadent
vegetation, improved vegetative health, and increased structural diversity.

Increased human activity and noise associated with wildland fire suppression and
prescribed fire in areas occupied by special status species would affect nesting,
breeding, foraging, or roosting behavior. Important habitats could be altered
because of the use of heavy equipment, hand tools, and noise associated with
intensive human activity. However, there is also a risk of habitat loss in areas
where wildland fire suppression is absent or limited due to the increased
potential for large and more severe wildfires. This in turn is balanced by the fact
that a large fire could require extensive suppression operations, such as
extensive staging areas and fire-line construction, that could themselves result in
long-term effects on special status species and their habitats. Smaller fires that
would require less extensive suppression operations would generally avoid
these long-term effects.

If managed improperly, livestock grazing could have impacts on special status
plants, including federally threatened Colorado hookless cactus and DeBeque
phacelia, by trampling, soil compaction, and weed spread. This could cause injury
or mortality to special status plants or degrade potential or occupied habitats.
Impacts would go undetected if grazed areas have not been previously
inventoried for special status plant species. Overgrazing could remove forage
and cover that would otherwise be used by special status wildlife, creating
competition for resources. Proper grazing techniques could minimize impacts. If
properly managed, grazing would not conflict with special status species
conservation.

Closing areas to recreational target shooting would result in reduced risk of
lead poisoning and elevated lead concentrations in tissues of special status bird
species that utilize these areas (USGS 2009).

WSAs would provide indirect protection to special status species and potential
or occupied habitats through closure to fluid mineral leasing and NSO
stipulations.
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Under all alternatives, ACECs would be designated to protect special status
species. ACECs provide protection to special status species and habitats in
several ways. They are typically withdrawn from locatable mineral entry,
managed as ROW exclusion or avoidance areas, and restricted from a net
increase in travel routes. Specific management for each ACEC under each
alternative is presented in Table 2-2 and is described below under each
alternative. These special management prescriptions provide broad protection
from habitat fragmentation and loss of potential habitat. In general, the greater
the acreage managed as ACECs, the greater the protection from surface
disturbance that would be provided to special status species.

The following analysis was done for each alternative using the “In and Through”,
and “Proximate” categories from the TMP process. The following buffers apply
to each category:

e In Through: Listed - 20 meters
e In Through: Sensitive - 20 meters
e Proximate: Listed - 200 meters

e Proximate: Sensitive - 100 meters

Route designation decisions for Special Status Plants were based on a route’s
proximity to the protected plants. Impacts to Special Status Plants from roads
are similar to those discussed in the Critical Habitat section (Table 4-37,
Route Impacts on Special Status Plants). To reduce conflicts with protected
plants, routes were closed where practical. These decisions are consistent and
supported by the Objectives and Actions in Chapter 2 (Special Status Plants,
ACECs, and CTTM).

Table 4-37
Route Impacts on Special Status Plants

Miles of Routes

Alternative A Alternative C Alternative D Alternative PRMP

In Through: Listed

OPEN 3035.9 2165.9 2416.6 1140.9
CLOSED 11.9 2414.4 605.0 1824.0
In Through: Sensitive
OPEN 901.3 270.1 414.5 344.8
CLOSED 149.4 287.7 129.1 187.4
Proximate: Listed
OPEN 130954.4 36093.8 112969.2 63235.2
CLOSED 2454.6 89631.0 12718.0 60018.1
Proximate: Sensitive
OPEN 30082.2 2713.1 6648.6 4799.2
CLOSED 191.3 25107.0 1219 24930.3
Source: BLM 2010a
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In summary, in Alternative A, 3,336 miles of routes went through federally listed
plant occurrences, and 901 miles of routes went through BLM listed sensitive
plants. Additionally under this alternative 130,954 miles of routes were near
federally listed plants, and 30,082 miles of routes were near BLM listed Sensitive
plants.

In Alternative B there was a 62% reduction in routes going through protected
plants in comparison to Alternative A. Under Alternative B there was also a
52% reduction in routes proximate to listed plants, and a 84% reduction in
routes proximate to BLM Sensitive plants. Approximately 1,824 miles of routes
that went through listed plants, and 187 miles of routes that went through BLM
Sensitive plants were closed for resource protection. Under this Alternative
60,018 miles of routes that were proximate to listed plants, and 24,930 miles of
routes proximate to BLM Sensitive plants were also closed for resource
protection.

In Alternative C there was a 29% reduction in routes going through listed
plants, and a 22% reduction routes going through BLM Sensitive plants in
comparison to Alternative A. Under Alternative C there was also a 72%
reduction in routes proximate to listed plants, and an 84% reduction in routes
proximate to BLM Sensitive plants. In comparison to Alternative B. there was a
132% increase in miles of routes going through listed plants, and a 154%
increase in the miles of routes going through BLM Sensitive plants would be
closed for the protection of rare plants and their habitat. Additionally, there was
a 149% increase in the miles of closed routes that were proximate to listed
plants, and a 101% increase in the miles of closed routes proximate to BLM
Sensitive plants.

In Alternative D there was a 20% reduction in routes going through listed
plants, and a 54% reduction routes going through BLM Sensitive plants in
comparison to Alternative A. Under Alternative D there was also a 14%
reduction in routes proximate to listed plants, and a 78% reduction in routes
proximate to BLM Sensitive plants. In comparison to Alternative B. 67% fewer
miles of routes going through listed plants, and 31% fewer miles of routes going
through BLM Sensitive plants would be closed to protect rare plants.
Additionally, 79% fewer miles of routes proximate to listed plants, and 95%
fewer miles of routes proximate to BLM Sensitive plants would be closed.

Climate change would impact special status species under all alternatives, but
special status species may be more vulnerable to the impacts of climate change
under certain alternatives. Resource uses in the planning area (e.g., livestock
grazing, forestry, recreation, travel, lands and realty, and energy and minerals
leasing and development) are stressors that may generally impact special status
species’ ability to adapt to climate change. These impacts would likely be more
harmful to special status species under Alternatives A and D where there are
fewer restrictions on resource uses. Under Alternative C, more stringent
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restrictions would limit the impact of these stressors (as described in the
analysis under Alternative C, below). Special status species’ ability to adapt to
climate change under Alternative B would likely fall between the other
alternatives because resource use restrictions are generally more stringent than
under Alternatives A and D, but less stringent than under Alternative C.

Sagebrush Habitats and Species

Similar to terrestrial wildlife in Section 4.3.5, many special status wildlife
species avoid development, recreation, and roads. While the long-term impacts
of fluid minerals development are unclear (Connelly et al. 2000), recent studies
have shown effects from these activities on special status species. Greater Sage-
Grouse is a well-researched species on this topic. Impacts include reduced nest
initiation rates (Lyon and Anderson 2003), avoidance of developed areas and
increases in movement (Lyon and Anderson 2003; Holloran 2005; Crompton
2005; Doherty et al. 2008), reduced attendance of males at lek sites (Holloran
2005; Walker et al. 2007; Crompton 2005), and reduced survivorship
(Crompton 2005). Impacts occur in lekking, nesting, brood rearing, and winter
habitat (Crompton 2005; Doherty et al. 2008), and negative effects have been
shown to occur from 0.5 mile to 4 miles away from oil and gas development
(Walker et al. 2007; Naugle et al. 2011). It is possible that Sage-Grouse may
repopulate developed areas after oil and gas operation ends, but long-term
studies have not yet been conducted. It is also possible that similar effects would
occur to other special status species such as mountain plover (Charadrius
montanus). Under all alternatives, the BLM would require avoidance of sensitive
special status species habitats by lessees, and would apply stipulations and/or
COAs to minimize impacts, though the type of stipulation would vary by
alternative.

Under all alternatives, a Lease Notice would be applied in threatened and
endangered species habitat, and biological and botanical inventories may be
required before surface-disturbing operations are approved. The
implementation-level inventory would be used to prepare special design and
construction measures to reduce the impacts of surface disturbance on
threatened and endangered species habitat.

Salt Desert Shrub Habitats and Species

The types of impacts on salt desert shrub habitats from casual use, permitted
activities, and changes in habitat condition common to all alternatives would be
similar to those described in Section 4.3.5 for All Fish and Wildlife Habitats.

Forest and Woodland Habitats and Species

The types of impacts on forest and woodland habitats from casual use,
permitted activities, and changes in habitat condition common to all alternatives
would be similar to those described in Section 4.3.5 under All Fish and Wildlife
Habitats.
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Riparian and Wetland Habitats and Species

The types of impacts on riparian habitats from casual use, permitted activities,
and changes in habitat condition common to all alternatives would be similar to
those described in Section 4.3.5, Fish and Wildlife under Riparian and Wetland
Habitats and Species.

River and Stream Habitats and Species

The types of impacts on river and stream habitats from casual use, permitted
activities, and changes in habitat condition common to all alternatives would be
similar to those described in Section 4.3.5, Fish and Wildlife under River and
Stream Habitats and Species.

Barren Habitats and Species

Cliff-nesting raptors such as peregrine falcons (Falco peregrinus) and golden
eagles (Aquila chrysaetos), which occur or could occur in these areas, would
receive protection in the Palisade and Sewemup Mesa WSAs from management
actions associated with those WSAs. Special status plant species that inhabit
barren areas (Table 4-38, Route Impacts on DeBeque Phacelia and Parachute
Penstemon), such as Parachute penstemon, DeBeque phacelia, DeBeque
milkvetch (Astragalus debequaeus), Roan Cliffs blazingstar (Mentzelia rhizomata),
and sun-loving meadowrue (Thalictrum heliophilum), would also be protected for
the same reason.

Table 4-38
Route Impacts on DeBeque Phacelia and Parachute Penstemon

Alternative B

Critical Habitat AIterRative (Proposed Altercl:'native Alter[r;ative
RMP)

Total miles of open routes in

Designated Debeque Phacelia habitat ) 31 miles |7 miles 57 miles

Field Office Wide (excluding private /2 Miles (43%) (24%) (80%)

& Linear Disturbances)

Routes Closed within Designated 4| miles 55 miles 14 miles

Debeque Phacelia habitat (R, C) N/A (57%) (76%) (20%)

Total miles of open routes in
Designated Parachute penstemon

habitat Field Office Wide (excluding 8 miles N/A N/A 78n;i°|/